
REPORT

SOIL AND GROUNDWATER INVESTIGATION

FIRE TRAINING CENTER NORTH BOEING FIELD

KING COUNTY AIRPORT

SEATTLE WASHINGTON

OCTOBER26 1992

VOLUME OF II

PREPARED FOR

BOEING CORPORATE ENVIRONMENTAL AFTAIRSAFTAIR

SEATTLE WA

PREPARED BY

LANDAU ASSOCIATESASSOCIATE INC

P0 BOX 1029

EDMONDSEDMOND WA 980209129

206 7780907

ICKODT
QI



TABLE OF CONTENTSCONTENT

PAGE

10 INTRODUCTION

20 DESCRIPTION OF THE NORTH BOEING FIELD FIRE TRAINING

CENTER

30 HISTORY OF SURROUNDING AREA AND THE FIRE TRAINING

CENTER

31 SURROUNDING AREA
32 SITE HISTORY

40 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

50 FIELD PROGRAM

60 GEOLOGY AND HYDROGEOLOGY 10

61 GEOLOGY 10

62 HYDROGEOLOGY 12

70 SITE SCREENING LEVELSLEVEL 12

80 SOIL AND GROUNDWATER QUALITY 14

81 SOIL QUALITY 15

811 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH 15

812 POLYCHIORINATED BIPHENYLSBIPHENYL PCI3SPCI3 16

813 VOLATILE ORGANICSORGANIC 16

814 SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND PAH 19

815 METALSMETAL 19

816 SKYDROLTM
20

82 GROUNDWATER QUALITY 20

90 SUMMARY AND CONCLUSIONSCONCLUSION 21

100 REFERENCESREFERENCE 24

102692 BOENGNBFGEOTECHRV II

LAND1 ASSOCIAIES IN



APPENDIX SUMMARY INFORMATION FROM PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

APPENDIX BORING LOGSLOG

APPENDD FIELD PROCEDURESPROCEDURE

APPENDIX SKYDROLTM SCREENING LEVEL ANALYSISANALYSI

APPENDIX LABORATORY REPORTSREPORT VOLUME II

102692 BOEENGNBFGEOTECIL ILL

ANIAU SSCIATFSSSCIATF



LIST OF FIGURESFIGURE

GURE TITLE PAGE

MAP

NORTH BOEING FIELD FIRE TRAINING CENTER LOCATION MAP

SITEMAP

HISTORICAL SKETCHESSKETCHE OF SITE FEATURESFEATURE AND VICINITY

GEOLOGIC CROSSCROS SECTION AA 11

ESTIMATED GROUNDWATER GRADIENT JULY 1992 13

PLAN VIEW SHOWING ESTIMATED HORIZONTAL DISTRIBUTION OF TPH IN SOIL

ABOVE SCREENING LEVEL 17

CROSSCROS SECTION SHOWING ESTIMATED VERTICAL DISTRIBUTION OF TPH IN SOIL

ABOVE SCREENING LEVELSLEVEL 18

LIST OF TABLESTABLE

TABLE 111K PAGE

NORTH BOEING FIELD FIRE TRAINING CENTER SOIL SAMPLE RESULTSRESULT JULY 1992

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON MGKG 25

NORTH BOEING FIELD FIRE TRAINING CENTER SOIL SAMPLE RESULTSRESULT JULY 1992

PCBSPCB MGKG 26

NORTH BOEING FIELD FIRE TRAINING CENTER SOIL SAMPLE RESULTSRESULT JULY 1992

SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUND JIGKG 27

NORTH BOEING FIELD FIRE TRAINING CENTER SOIL SAMPLE RESULTSRESULT JULY 1992

METALSMETAL MGKG 28

NORTH BOEING FIELD FIRE TRAINING CENTER SOIL SAMPLE RESULTSRESULT JULY 1992

SUMMARY OF DETECTED SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND JIGKG 29

NORTH BOEING FIELD FIRE TRAINING CENTER SOIL SAMPLE RESULTSRESULT JULY 1992

SKYDROLTM ANALYSISANALYSI JIGKG 31

NORTH BOEING FIELD FIRE TRAINING CENTER SUMMARY OF DETECTED

COMPOUNDSCOMPOUND GROUNDWATER SAMPLESSAMPLE 32

1026FL BOE IV

LANIA1 ASSOCIATFSASSOCIATF INC



10 INTRODUCTION

THISTHI
REPORT SUMMARIZESSUMMARIZE HISTORICAL GEOLOGICAL AND CHEMICAL DATA GATHERED DURING SOIL

AND GROUNDWATER INVESTIGATION AT FORMER FIRE TRAINING CENTER LOCATED AT THE KING COUNTY

AIRPORT IN SEATTLE WASHINGTON THE PURPOSE OF THE
INVESTIGATION WAS TO FURTHER CHARACTERIZE SOIL

AND GROUNDWATER QUALITY
AT AND NEAR THE FORMER FACILITY IN KEEPING WITH ACCEPTED TERMINOLOGY

THE SITE WILL BE REFERRED TO AS THE NORTH BOEING FIELD FIRE TRAINING CENTER NBF FTC PREVIOUSPREVIOU

INVESTIGATIONSINVESTIGATION AT THE NBF FFC INCLUDE JULY
1983 STUDY BY SHANNON WILSON INC MAY

1984 SOIL SAMPLING EVENT BY LAUCKSLAUCK TESTING LABORATORIESLABORATORIE INC LAUCKSLAUCK AND DECEMBER 1987

SOIL AND GROUNDWATER INVESTIGATION BY CH2M HILL NORTHWEST THISTHI REPORT SUMMARIZESSUMMARIZE THE

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AND PRESENTSPRESENT THE RESULTSRESULT AND CONCLUSIONSCONCLUSION OF FIELD PROGRAM CONDUCTED

BY LANDAU ASSOCIATESASSOCIATE DURING JULY 1992 LABORATORY RESULTSRESULT ARE CONTAINED IN VOLUME II OF THISTHI

REPORT

20 DESCRIPTION OF THE NORTH BOEING FIELD FIRE TRAINING CENTER

THE NBF FTC IS LOCATED APPROXIMATELY 1000 FT NORTHWEST OF THE NORTH END OF THE KING

COUNTY AIRPORT MAIN RUNWAY AN INACTIVE POWER PLANT OWNED BY SEATTLE CITY LIGHT IS LOCATED

ABOUT 200 FT TO THE NORTHWEST VICINITY MAP IS PRESENTED ON FIGURE 1 THE SITE LOCATION RELATIVE

TO SURROUNDING FEATURESFEATURE IS SHOWN ON FIGURE 2

THE FIRE TRAINING CENTER CONSISTSCONSIST OF RECTANGULAR SHAPED EARTHEN IMPOUNDMENT MEASURING

APPROXIMATELY 140 FT BY 100 FT THE IMPOUNDMENT IS DIVIDED INTO TWO CELLSCELL BY AN EARTHEN DIKE

THE LARGER SOUTHERN CELL IS APPROXIMATELY THREE TIMESTIME THE AREA OF THE SMALLER NORTHERN CELL THE

BOTTOM OF THE CELLSCELL ARE AT THE APPROXIMATE ELEVATION OF SURROUNDING GRADESGRADE AND THE BERMSBERM ARE

GENERALLY 23 FT ABOVE GRADE BOTH CELLSCELL ARE UNPAVED AND UNCOVERED

ALSO PRESENT NEAR THE IMPOUNDMENT ARE STORAGE SHED AND 500GAL UNDERGROUND STORAGE

TANK THE TANK WAS USED FOR THE STORAGE
OF

JET
FUEL FOR THE FIRE TRAINING EXERCISES ONE OTHER

NEARBY FEATURE INCLUDESINCLUDE AN APPROXIMATE 1I4ACRE GEOTEXTILECOVERED AREA AND DRAINAGE DITCH

102692 BOEINGNBFGEQFECHRV
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UNDERLYING THE GEOTEXTILE ARE ONE CONCRETE AND ONE WOOD CATCHMENT BASINSBASIN WHICH WERE

APPARENTLY PART OF DRAINAGE SYSTEM FOR THE IMPOUNDMENTSIMPOUNDMENT SHANNON WILSON 1983 CH2M

HILL 1987 THESE FEATURESFEATURE ARE SHOWN ON THE SITE MAP FIGURE 3

ACCORDING TO INFORMAL INTERVIEWSINTERVIEW WITH KING COUNTY AIRPORT PERSONNEL THE NBF FIT WAS

LAST USED FOR FIRE TRAINING EXERCISESEXERCISE DURING THE WINTER OF 199192 APPARENTLY THE FIRE TRAINING

EXERCISESEXERCISE WERE CONDUCTED IN THE MOST RECENT PAST BY FILLING THE SOUTHERN CELL OF THE

IMPOUNDMENT WITH WATER AND PLACING FLOATING LAYER OF FLAMMABLE LIQUID JET FUEL ON TOP OF THE

PONDED WATER GASOLINE TORCHESTORCHE WERE THEN USED TO SET THE LIQUID AFLAME AND THE FIRE WAS

SUBSEQUENTLY EXTINGUISHED WITH WATER ANDOR FOAM BECAUSE THE PREDOMINANT WIND DIRECTION

IN THE AREA IS SOUTHWESTERLY THE FIRE TRUCKSTRUCK AND PERSONNEL USUALLY WERE STAGED AT THE SOUTHERN

END OF THE IMPOUNDMENT ALLOWING THE EXERCISE TO BE CONDUCTED FROM THE UPWIND DIRECTION THE

SMALLER NORTHERN CELL FUNCTIONED TO RETAIN SPILLOVER GENERATED FROM THE HIGH PRESSURE WATER HOSESHOSE

USED TO EXTINGUISH THE FIRE

30 HISTORY OF SURROUNDING AREA AND THE FIRE TRAINING CENTER

AN HISTORICAL INVESTIGATION WAS PERFORMED FOR THE NBF FTC AND THE IMMEDIATE
VICINITY

IN ORDER TO BETTER DEFINE
PAST SITE USES INFORMATION WAS OBTAINED FROM THE FOLLOWING SOURCESSOURCE

AERIAL PHOTOGRAPHSPHOTOGRAPH PACIFIC AERIAL SURVEYSSURVEY 1961 WALKER ASSOCIATESASSOCIATE 1936 1946 1956 1960 1974

1980 AND 1985 WASHINGTON DEPARTMENT OF NATURAL RESOURCESRESOURCE 1965 1970 AND 1978 AND HG

CHICKERING 1965 TOPOGRAPHIC MAPSMAP US GEOLOGICAL SURVEY 1908 1949 1968 1973 AND 1982

SEATTLE CITY ATLASESATLASE KROLL MAP COMPANY 1904 1920 1928 AND 1950 AN UNIDENTIFIED ATLASATLA FROM

1919 FIRE INSURANCE MAPSMAP SANBORN MAP COMPANY 1929 AND 1949 AND DUWAMISH RIVER

SURVEYSSURVEY US ARMY CORPSCORP OF ENGINEERSENGINEER 1897 AND 1907

31 SURROUNDING AREA

PRIOR TO DEVELOPMENT THE AREA SURROUNDING THE SITE CONSISTED OF EITHER UNDEVELOPED

MARSHLANDSMARSHLAND OR PASTURE MEANDER OF THE DUWAMISH RIVER PASSED THROUGH PART OF THE CURRENT

LOCATION OF THE NBF FTC AS SHOWN ON FIGURE 2 SIGNIFICANT FEATURESFEATURE AT THAT TIME INCLUDED THE
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GRANT STREET ELECTRIC RAILWAY RAILROAD LINE WHICH RAN NORTH OF THE SITE TO GEORGETOWN AND THE

COLUMBIA PUGET SOUND CPS AND NORTHERN PACIFIC RAILROAD NP LINESLINE LOCATED APPROXIMATELY

400 YD NORTHEAST OF THE SITE

BY 1907 MORE DEVELOPMENT OF THE SURROUNDING AREA HAD OCCURRED MOST SIGNIFICANT WAS

THE ESTABLISHMENT OF SEATTLE ELECTRIC COMPANY SEC POWERHOUSE TO THE NORTHWEST OF THE SITE

THE CURRENT CITY LIGHT BUILDING AND ITS REPAIR SHOPSSHOP LOCATED TO THE NORTHEAST NEAR THE CPS AND

NP RAILROAD LINES NORTHEAST OF THE POWERHOUSE WAS AN 824620GAL CONCRETE FUEL OIL STORAGE TANK

AERIAL PHOTOGRAPHSPHOTOGRAPH FROM 1936 TO 1985 SHOW THAT THE TANK IS MOSTLY BELOWGROUND WITH PORTION

ABOVEGROUND AND SURROUNDED BY AN EARTHEN BERM THISTHI TANK WAS DEMOLISHED IN 1987

BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF THE DUWAMISH RIVER WERE FILLED IN AND THE

DUWAMISH WATERWAY WAS CONSTRUCTED THE WESTERN END OF THE MEANDER NEAR THE SITE WAS NOT

FIFIED AND BECAME THE PRESENT DAY SLIP NO FIGURE 2

FIGURE SHOWSSHOW FOUR SKETCHESSKETCHE OF HISTORICAL SITE DEVELOPMENT THE SKETCH OF 1904

CONDITIONSCONDITION SHOWSSHOW THE POWERHOUSE AND THE FORMER MEANDER OF THE DUWAMISH RIVER THE

NUMBERSNUMBER ALONG THE RIVER REFER TO CHANNEL DEPTH SOUNDINGSSOUNDING AT THOSE POINTS THE 1946 SKETCH

SHOWSSHOW THE DEVELOPMENT SURROUNDING THE SEATTLE CITY LIGHT POWER PLANT INCLUDING COAL PILESPILE AND

THE FUEL OIL STORAGE TANK ALSO SHOWN IS WHAT APPEARSAPPEAR TO BE DRAINAGE DITCH RUNNING EASTWEST

JUST SOUTH OF THE SITE

32 SITE HISTORY

THE ONLY HISTORICAL INFORMATION CONCRNING SITE USE PRIOR TO CONSTRUCTION OF THE FIRE

TRAINING CENTER IS LIMITED TO INFERENCE FROM AERIAL PHOTOGRAPHSPHOTOGRAPH TAKEN APPROXIMATELY TWICE

DECADE FROM 1936 AERIAL PHOTOGRAPHSPHOTOGRAPH FROM 1936 AND 1945 SHOW RAILROAD SPUR TRACK LOCATED

VERY CLOSE TO THE FUTURE SITE LOCATION APPARENTLY THE SPUR TRACK FUNCTIONED TO SERVE THE POWER

PLANT POSSIBLY BY BNNGING IN SHIPMENTSSHIPMENT OF COAL

THE EARLIEST INDICATION OF SITE USE AS FIRE
TRAINING CENTER IS EVIDENT IN 1965 AERIAL

PHOTOGRAPH WHICH SHOWSSHOW VEHICLESVEHICLE PARKED IN THE CENTER OF AN AREA OF GROUND DISTURBANCE DEFINED

BY WHAT APPEAR TO BE BERMS THE CONFIGURATION OF THESE BERMSBERM APPEARSAPPEAR TO CHANGE THROUGH TIME

AS EVIDENCED IN THE 1970 1978 AND 1980 AERIAL PHOTOGRAPHS IN PARTICULAR THE MAXIMUM FORMER

102692 BOEENCNBFCGIECHRPT
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EXTENT OF THE FIRE TRAINING CENTER IMPOUNDMENT AS DEDUCED FROM AERIAL PHOTOGRAPHSPHOTOGRAPH MAY HAVE

EXTENDED IN THE LIMITSLIMIT SHOWN ON FIGURE 3 THE SEPARATION OF THE IMPOUNDMENT INTO TWO CELLSCELL

SIMILAR TO THE CURRENT CONFIGURATION IS FIRST NOTICED ON THE 1985 AERIAL PHOTOGRAPH THE 1985

AERIAL PHOTOGRAPH ALSO SHOWSSHOW THAT THE GEOTEXTILE FABRIC SOUTHWEST OF THE FIRE TRAINING CENTER WAS

IN PLACE BY THAT TIME

40 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

SHANNON WILSON INC SHANNON WILSON 1983 WAS RETAINED BY BOEING TO DRILL SIX SOIL

BORINGSBORING ADJACENT TO THE FIRE TRAINING CENTER ACCORDING TO THEIR REPORT EVIDENCE OF PETROLEUM

PRODUCT NAMELY PETROLEUM ODOR WAS FOUND IN THREE OF THE SIX BORINGS ONE OF THESE THREE

BORINGSBORING WAS DRILLED JUST OUTSIDE OF THE BERMED AREA THE OTHER TWO BORINGSBORING WITH PETROLEUM

ODORSODOR WERE LOCATED ADJACENT TO THE CATCHMENT BASINSBASIN SHOWN ON FIGURE 3 NO SAMPLESSAMPLE WERE

COLLECTED FOR CHEMICAL TESTING BY SHARMON WILSON INC

IN 1984 LAUCKSLAUCK TESTING LABORATORIESLABORATORIE INC LAUCKSLAUCK 1984 SAMPLED SURFIDAL SOIL FOR BOEING

SAMPLESSAMPLE WERE COLLECTED FROM EIGHT LOCATIONSLOCATION INSIDE THE BERMED AREA OF THE FIRE TRAINING CENTER

TWO LOCATIONSLOCATION IN THE DRAINAGE DITCH AND ONE BACKGROUND SAMPLE THE SAMPLESSAMPLE WERE ANALYZED

FOR LEAD AND PCBS ALL LEAD CONCENTRATIONSCONCENTRATION WERE BETWEEN 28 AND 360 MGKG THE PCB

CONCENTRATIONSCONCENTRATION WERE BETWEEN 005 AND 25 MGKG IN THE BERMED AREA PCB CONCENTRATIONSCONCENTRATION IN THE

TWO DITCH SAMPLESSAMPLE WERE 47 AND 89 MGKG

IN DECEMBER 1987 CH2M HILL NORTHWEST CH2M HILL 1987 CONDUCTED SOIL AND

GROUNDWATER INVESTIGATION
OF THE NBF FTC CH2M HILL INSTALLED FOUR MONITORING WELLSWELL

DESIGNATED NBFMW1 THROUGH NBFMW4 AT THE LOCATIONSLOCATION SHOWN ON FIGURE 3 LIMITED

NUMBER OF SUBSURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FOR LABORATORY ANALYSISANALYSI DURING INSTALLATION OF

THE MONITORING WELLS THE WELLSWELL ARE ALL SCREENED ACROSSACROS THE GROUNDWATER SURFACE AND ARE

BETWEEN 15 AND 17 FT IN TOTAL DEPTH

SOIL AND GROUNDWATER SAMPLESSAMPLE TAKEN BY CH2M HILL WERE ANALYZED FOR VOLATILE AND

SEMIVOLATILE ORGANICSORGANIC PESTICIDESPCB AND METALS OTHER THAN TRACE CONCENTRATIONSCONCENTRATION OF PROBABLE

LABORATORY CONTAMINANTSCONTAMINANT ONLY ARSENIC WAS FOUND ABOVE METHOD DETECTION LIMITSLIMIT IN THE

GROUNDWATER SAMPLES ARSENIC WAS REPORTED IN GROUNDWATER FROM TWO WELLSWELL MW3 AT TGL

AND MW4 AT 12 JIGL CHEMICALSCHEMICAL DETECTED IN THE SOIL SAMPLESSAMPLE OTHER THAN THOSE LIKELY RELATED

LABORATORY CONTAMINATION INCLUDE XYLENE UP TO 87 KGKG TETRACHIOROETHENE UP TO 98 TGKG

11FN92 INGNBFGEOTECHRPT
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LOLUENE UP TO 11 TGKG 4RNETHYL2PENTANONE UP TO TGKG AND 2BUTANONE UP TO

67 TGKG DATA FROM ALL THREE OF THE PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION INCLUDING BORINGWELL LOGSLOG AND

ANALYTICAL DATA SUMMARIESSUMMARIE ARE REPRODUCED IN APPENDIX AND FURTHER DISCUSSED IN SECTION 80

50 FIELD PROGRAM

THE FIELD PROGRAM CONDUCTED FOR THISTHI STUDY CONSISTED OF DRILLING AND SAMPLING 14 SOIL

BORINGSBORING COLLECTION OF SURFICIAL SOIL SAMPLESSAMPLE AND COLLECTION OF GROUNDWATER SAMPLESSAMPLE FROM THE

EXISTING
WELLS ALL FIELD WORK WAS CONDUCTED DURING JULY 1992 THE PURPOSE OF THE FIELD

PROGRAM WAS TO COLLECT AND ANALYZE SAMPLESSAMPLE TO FURTHER CHARACTERIZE SOIL AND GROUNDWATER QUALITY

AT THE SITE FIGURE SHOWSSHOW THE LOCATION OF THE BORINGSBORING AND SURFICIAL SOIL SAMPLESSAMPLE AND THE FOUR

CH2M HIFI MONITORING WELLS

FOUR OF THE SOIL BORINGSBORING WERE DRILLED INSIDE THE IMPOUNDMENT AND FOUR WERE DRILLED

OUTSIDE THE IMPOUNDMENT BUT INSIDE THE POSSIBLE FORMER LIMITSLIMIT OF PREVIOUSPREVIOU IMPOUNDMENTS

THREE SOIL BORINGSBORING WERE DRILLED OUTSIDE OF THE ESTIMATED LIMITSLIMIT OF THE FORMER IMPOUNDMENTSIMPOUNDMENT AND

THREE WERE DRILLED ADJACENT TO THE CATCHMENT BASINS FOUR SURFICIAL SOIL SAMPLESSAMPLE WERE COLLECTED

FROM THE IMPOUNDMENT BERMSBERM AND THREE SURFICIAL SOIL SAMPLESSAMPLE WERE COLLECTED FROM THE BOTTOM

OF THE SOUTHERN CELL BORING LOGSLOG ARE PRESENTED IN APPENDIX B

THE SOIL SAMPLESSAMPLE WERE SELECTIVELY ANALYZED FOR VARIETY OF CHEMICAL CONSTITUENTSCONSTITUENT WITH

EMPHASISEMPHASI ON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON VOLATILE ORGANIC COMPOUNDSCOMPOUND AND PCBSPCB AND WITH

LESSER EMPHASISEMPHASI ON METALSMETAL SEMIVOLATILE ORGANICSORGANIC AND SKYDROLTM COLORLESSCOLORLES ODORLESSODORLES SERIESSERIE OF

FIRERESISTANT AIRCRAFT HYDRAULIC FLUIDS GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR ALL OF THE ABOVE

COMPOUNDS THE WORK PLAN PREPARED FOR THISTHI STUDY LANDAU ASSODATESASSODATE 1992 DESCRIBESDESCRIBE THE

SAMPLING ACTIVITIESACTIVITIE LABORATORY PROCEDURESPROCEDURE HEALTH AND SAFETY PLAN AND QUALITY ASSURANCE PROGRAM

THAT WERE FOLLOWED DURING THE FIELD PROGRAM APPENDIX DESCRIBESDESCRIBE THE SPECIFIC METHODOLOGIESMETHODOLOGIE

EMPLOYED DURING THE FIELD PROGRAM

1192 BOEINGNBFGEOTEGLRV
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60 GEOLOGY AND HYDROGEOLOGY

61 GEOLOGY

THE NBF FTC IS LOCATED THE DUWAMISH RIVER VALLEY NATURALLY DEPOSITED SOIL IN THE

VALLEY ARE COMPRISED OF TENSTEN OF FEET OF ALLUVIAL DEPOSITSDEPOSIT RESTING ATOP MARINE SEDIMENTSSEDIMENT EMPLACED

DURING THE MOST RECENT POSTGLACIAL PERIOD THE SURFICIAL GEOLOGY OF THE VALLEY CHANGED

SIGNIFICANTLY BETWEEN 1917 AND 1919 WHEN THE DUWAMISH RIVER WAS CHANNELED TO STRAIGHTER

COURSE THE FORMER MEANDERSMEANDER OF THE RIVER ONE OF WHICH APPEARSAPPEAR TO HAVE PASSED THROUGH THE

SOUTHERN HALF OF THE NBF FTC WERE FILLED MOSTLY WITH HYDRAULICALLY DREDGED SAND DERIVED FROM

THE CHANNELIZATION PROJECT IN ADDITION MUCH OF THE VALLEY FLOOR HAS BEEN RAISED WITH MORE

RECENT FILL TO ACCOMMODATE DEVELOPMENT WITHIN THE VALLEY

THE GEOLOGIC DEPOSITSDEPOSIT OF INTEREST AT THE SITE INCLUDE FILL DEPOSITSDEPOSIT CONSISTING OF NATURAL

MATERIALSMATERIAL FILL DEPOSITSDEPOSIT CONSISTING PRIMARILY OF MANMADE MATERIALSMATERIAL AND NATURALLY DEPOSITED

DUWAMISH RIVER ALLUVIUM GEOLOGIC CROSSCROS SECTION FOR THE SITE SHOWING THESE UNITSUNIT IS PRESENTED

ON FIGURE 5 THE LOCATION OF THE CROSSCROS SECTION IS SHOWN ON FIGURE 3

THE CROSSCROS SECTION SHOWSSHOW THAT THE GEOLOGIC DEPOSITSDEPOSIT UNDERLYING THE NORTH CELL OF THE

IMPOUNDMENT ARE DIFFERENT FROM THOSE UNDERLYING THE SOUTH CELL GEOLOGIC DEPOSITSDEPOSIT UNDERLYING

THE NORTH CELL CONSIST OF THIN APPROXIMATELY FT VENEER OF SANDY FILL AT THE SURFACE UNDERLAIN

BY DUWAMISH RIVER ALLUVIUM MOSTLY SANDY SILT TO FINE SAND TO AT LEAST 20 FT BELOW GROUND

SURFACE UNDER THE SOUTH CELL EXTENDING SOUTHWARD TO WELL NBFMW2 AND AT THE LOCATION OF

THE CATCHMENT BASINSBASIN ARE SURFICIAL FILL DEPOSITSDEPOSIT CONSISTING
OF VARIABLE THICKNESSTHICKNES OF SOIL MOSTLY

FINE SAND TO SILTY SAND WITH LESSER GRAVEL UNDERLAIN BY VARIABLE THICKNESSTHICKNES OF GRANULAR FILL

MATERIAL CONSISTING OF COAL AND BRICK FRAGMENTSFRAGMENT ASH AND CLINKER RESIDUE FROM THE COMBUSTION

OF COAL LYING BENEATH THISTHI COAL ASH AND CLINKER FILL MATERIAL IS WHAT APPEARSAPPEAR TO BE

HYDRAULICALLY EMPLACED FILL MOSTLY FINE SAND WITH TRACE OF GRAVEL TO POSSIBLE DEPTH OF UP TO

35 FT IN THE FORMER RIVER CHANNEL NO SPECIFIC TIME PERIODSPERIOD CAN BE ASSIGNED TO THESE EPISODESEPISODE

OF FILLING BECAUSE OF THE LACK OF DOCUMENTATION

POSSIBLE CHANNEL PROFILE OF THE MEANDER IS SHOWN ON THE CROSSCROS SECTION THE PROFFLE WAS

OBTAINED FROM THE 1904 ARMY CORPSCORP OF ENGINEERSENGINEER SURVEY SHOWING DEPTH SOUNDINGSSOUNDING OF THE FORMER

CHANNEL AT THE LOCATION OF THE FIRE TRAINING CENTER SEE 1904 SKETCH FIGURE WHICH INDICATESINDICATE THE

FORMER MEANDER WAS AS MUCH AS 35 FT DEEP IN THAT LOCATION

102692 BOELNGNBFGEOTEQLR 10
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62 HYDROGEOLOGY

REGIONAL STUDIESSTUDIE LANDAU ASSOCIATESASSOCIATE 1988 INDICATE RELATIVELY FLAT GROUNDWATER GRADIENT

ACROSSACROS THE NORTH BOEING FIELDKING COUNTY AIRPORT FACIFITIESFACIFITIE WITH DOMINANTLY WESTWARD

GRADIENT TOWARDSTOWARD THE DUWAMISH WATERWAY

FIGURE SHOWSSHOW ESTIMATED GROUNDWATER ELEVATION CONTOURSCONTOUR AT THE SITE BASED ON JULY 1992

DATA GROUNDWATER ELEVATIONSELEVATION TAKEN IN THE FOUR PREEXISTING MONITORING WELLSWELL INDICATE SLIGHTLY

ANOMALOUSANOMALOU GROUNDWATER GRADIENT AS COMPARED TO THE REGIONAL GRADIENT POSSIBLE EXPLANATION

IS THAT FIFING OF THE MEANDER MAY HAVE AFFECTED LOCAL GROUNDWATER FLOW CAUSED BY THE RELATIVELY

HIGHER HYDRAULIC CONDUCTIVITY OF THE FILL MATERIAL DEPOSITED IN THE MEANDER AS COMPARED TO THE

SURROUNDING NATIVE DEPOSITS THE GROUNDWATER GRADIENT CALCULATED FROM THE JULY 1992 DATA IS

0008 OR ABOUT 40 FTMI

70 SITE SCREENING LEVELSLEVEL

IN ORDER TO IDENTIFY THE COMPOUNDSCOMPOUND OF CONCERN INDICATOR COMPOUNDSCOMPOUND SCREENING PROCESSPROCES

WAS ESTABLISHED WHICH ELIMINATED THOSE DETECTED COMPOUNDSCOMPOUND WHICH POSE LITTLE THREAT TO HUMAN

HEALTH ANDOR THE ENVIRONMENT WASHINGTON STATESSTATE MODEL TOXICSTOXIC CONTROL ACT MTCA CLEANUP

REGULATION ECOLOGY 1991A WAS USED AS THE BASISBASI FOR OUR EVALUATION THE SPECIFIC SCREENING

ANALYSISANALYSI USED IN OUR EVALUATION IS CONSISTENT WITH WASHINGTON STATE DEPARTMENT OF ECOLOGY

ECOLOGY GUIDANCE 1991B FOR SELECTING INDICATOR COMPOUNDSCOMPOUND WHICH IS AS FOLLOWSFOLLOW

1 COMPARE AN UPPER BOUND CONCENTRATION OF AN ENVIRONMENTAL CONTAMINANT TO THE

CLEANUP LEVEL FOR THAT MEDIUM

2 SUBSTANCESSUBSTANCE WHICH DO NOT EXCEED THE CLEANUP LEVEL IN SINGLE MEDIUM ARE REMOVED

FROM FURTHER CONSIDERATION

THE RATIONALE UPON WHICH OUR CONCLUSIONSCONCLUSION ARE BASED ARE SUMMARIZED BELOW

SITE CLASSIFICATION

THE NBF FTC IS CONSIDERED AN INDUSTRIAL SITE UNDER MTCA BECAUSE OF THE FOLLOWING

THE SITE AND ADJACENT PROPERTIESPROPERTIE ARE ZONED FOR GENERAL INDUSTRIAL USE
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THE SITE AND ADJACENT PROPERTIESPROPERTIE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND

HAVE HISTORY OF INDUSTRIAL USE

THE SITE IS EXPECTED TO BE USED FOR INDUSTRIAL PURPOSESPURPOSE IN THE FORESEEABLE

FUTURE

THE ACCESSACCES TO THE SITE IS RESTRICTED AND NOT AVAILABLE FOR GENERAL PUBLIC USE

2 SOIL

WHERE POSSIBLE COMPOUNDSCOMPOUND DETECTED IN SOIL AT THE SITE WERE EVALUATED USING METHOD

TABLESTABLE FOR INDUSTRIAL SITESSITE WAC 173340745 FOR DETECTED COMPOUNDSCOMPOUND WHICH ARE NOT LISTED ON

METHOD TABLESTABLE METHOD CLEANUP LEVELSLEVEL FOR INDUSTRIAL SITESSITE WERE USED SPECIFIC METHOD

VALUESVALUE FOR COMPOUNDSCOMPOUND DETECTED AT THE SITE WERE OBTAINED FROM TABLESTABLE PROVIDED BY ECOLOGY 1992

FOR THOSE COMPOUNDSCOMPOUND DETECTED IN SOIL FOR WHICH NO TOXICOLOGICAL DATA IS AVAILABLE TO

CALCULATE METHOD CLEANUP LEVELSLEVEL AND ARE ALSO NOT LISTED IN THE METHOD TABLE THE FOLLOWING

APPROACH WAS USED

IF THE CONCENTRATION OF THE COMPOUND DETECTED WAS WELL BELOW HUMAN HEALTH

BASED CLEANUP LEVELSLEVEL FOR RELATED COMPOUNDSCOMPOUND IT WAS NOT EVALUATED FURTHER

EXAMPLE CLEANUP LEVELSLEVEL CALCULATED FOR SPECIFIC POLYNUCLEAR AROMATIC

HYDROCARBONSHYDROCARBON PAH WERE USED TO EVALUATE SIMILAR PAH COMPOUNDSCOMPOUND WHICH

LACKED TOXICOLOGICAL DATA

IF THE COMPOUND DETECTED WAS NOT MEMBER OF CLASSCLAS OF RELATED COMPOUNDSCOMPOUND
WITH AVAILABLE TOXICOLOGICAL DATA IT WAS EVALUATED INDIVIDUALLY THE ONLY

COMPOUND THAT QUALIFIED FOR THISTHI TYPE OF EXAMINATION WAS SKYDROLTM DEVELOP
MENT OF THE SCREENING LEVELSLEVEL FOR SKYDROLRM IS PRESENTED IN APPENDIX D

3 GROUNDWATER

THE SCREENING LEVELSLEVEL USED TO EVALUATE COMPOUNDSCOMPOUND DETECTED IN GROUNDWATER WERE THE

MTCA METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATER AND THE SCREENING LEVEL FOR SKYDROLTM IN

GROUNDWATER AS DESCRIBED IN APPENDIX D

80 SOIL AND GROUNDWATER QUALITY

THE ANALYTICAL RESULTSRESULT OF SOIL AND GROUNDWATER SAMPLESSAMPLE ARE SUMMARIZED IN THISTHI SECTION

ALONG WITH RELEVANT FIELD OBSERVATIONS THE CONCENTRATIONSCONCENTRATION OF DETECTED COMPOUNDSCOMPOUND ARE THEN

COMPARED TO SITE SCREENING LEVELSLEVEL TO IDENTIFY INDICATOR COMPOUNDSCOMPOUND AT THE SITE
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SOIL QUALITY DATA ARE SUMMARIZED IN TABLESTABLE THROUGH GROUNDWATER QUALITY DATA IN

TABLE 7 TABLESTABLE THROUGH CAN BE FOUND FOLLOWING THE TEXT OF THE REPORT THE LABORATORY

REPORTSREPORT ARE PRESENTED IN APPENDIX VOLUME II

81 SOIL QUALITY

811 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH

DURING THE JULY 1992 FIELD PROGRAM FIELD OBSERVATIONSOBSERVATION SHEEN ODOR PHOTOIONIZATION

DETECTOR READINGSREADING OF PETROLEUM HYDROCARBONSHYDROCARBON WERE MADE POSITIVE INDICATIONSINDICATION OF PETROLEUM

HYDROCARBONSHYDROCARBON WERE NOTED WHILE COLLECTING SURFACE SOIL SAMPLESSAMPLE FROM THE BOTTOM OF THE SOUTHERN

CELL OF THE IMPOUNDMENT AND IN SOIL SAMPLESSAMPLE FROM BORINGSBORING B4 B77A BIL B12 AND B13

ALSO LIQUID PETROLEUM HYDROCARBONSHYDROCARBON WERE OBSERVED IN THE BOTTOM OF THE NORTHERNMOST CONCRETE

CATCHMENT BASIN

FIELD OBSERVATIONSOBSERVATION INDICATE THAT PETROLEUM HYDROCARBONSHYDROCARBON DIMINISH WITH DEPTH IN THE

BORINGSBORING DRILLED WITHIN THE IMPOUNDMENT CONVERSELY PETROLEUM INDICATIONSINDICATION WERE ONLY APPARENT

IN SAMPLESSAMPLE FROM NEAR THE GROUNDWATER SURFACE IN BORINGSBORING DRILLED ADJACENT TO THE CATCHRNENT

BASINS NO FIELD INDICATIONSINDICATION OF PETROLEUM HYDROCARBONSHYDROCARBON WERE OBSERVED IN SURFACE SAMPLESSAMPLE FROM

THE IMPOUNDMENT BERMSBERM OR IN SAMPLESSAMPLE FROM BORINGSBORING DRILLED OUTSIDE THE IMPOUNDMENT EXCEPT

AT THE CATCHMENT BASINSBASIN BORINGS

FOR SOIL SAMPLESSAMPLE SUBMITTED TO THE LABORATORY TOTAL PETROLEUM HYDROCARBON TPH WAS

DETECTED IN BOTH SURFACE AND SUBSURFACE SOIL SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION ABOVE THE METHOD

CLEANUP LEVEL OF 200 MGKG THE CLEANUP LEVEL FOR MIDDLE DISTILLATE RANGE PETROLEUM

HYDROCARBONS THE LABORATORY WAS GENERALLY ABLE TO FINGERPRINT THE PETROLEUM HYDROCARBONSHYDROCARBON AS

SIMILAR TO JP5 DIESEL RANGE PETROLEUM DISTILLATE THISTHI IS CONSISTENT WITH
PAST USE OF JET FUEL FOR

FIRE
TRAINING EXERCISES

LABORATORY ANALYSISANALYSI OF SURFICIAL SOIL SAMPLESSAMPLE FROM THE IMPOIMDMENT BERMSBERM SSL THROUGH

SS4 CONTAINED VARIABLE CONCENTRATIONSCONCENTRATION OF TPH TWO OF THE SAMPLESSAMPLE 55I AND 554 HAD TPH

CONCENTRATIONSCONCENTRATION AT SLIGHTLY ABOVE THE 200 MGKG CLEANUP LEVEL 330 MGKG AND 350 MGKG

RESPECTIVELY AND TWO SAMPLESSAMPLE AT 53 MGKG AND 553 AT NONDETECT ND LEVELSLEVEL WERE WELL

BELOW THISTHI SCREENING LEVEL THE TPH CONCENTRATIONSCONCENTRATION IN SURFICIAL SOIL SAMPLESSAMPLE TAKEN FROM THE

BOTTOM OF THE SOUTH CELL SS5 THROUGH SS7 HAD CONCENTRATIONSCONCENTRATION RANGING FROM 1200 TO 3100

MGKG

FOR SOIL BORINGSBORING DRILLED WITHIN THE IMPOUNDMENT TPH CONCENTRATIONSCONCENTRATION APPEAR TO BE

PRESENT THROUGHOUT THE VADOSE ZONE AT BORING B4 THE NORTH CELL AND APPEAR TO TAPER OFF IN
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WEDGESHAPED CONFIGURATION THINNING UPWARD TOWARD THE SOUTH END OF THE SOUTH CELL WITH THE

EXCEPTION OF SAMPLE 133 0010 FROM BORING 260 MGKG ALL SAMPLESSAMPLE FROM BORINGSBORING DRILLED

OUTSIDE OF THE IMPOUNDMENT HAD TPH CONCENTRATIONSCONCENTRATION BELOW 200 MGKG THE ESTIMATED HORI

ZONTAL DISTRIBUTION OF TPH IN SOIL ABOVE THE 200 MGKG SCREENING LEVEL IS SHOWN ON FIGURE 7

CROSSCROS SECTIONAL VIEW OF ANTICIPATED TPH DISTRIBUTION IS SHOWN ON FIGURE 8

CONCENTRATIONSCONCENTRATION OF PETROLEUM HYDROCARBONSHYDROCARBON RANGING FROM 8800 TO 25000 MGKG WERE

DETECTED IN ALL SAMPLESSAMPLE FROM NEAR THE GROUNDWATER SURFACE IN THE BORINGSBORING DRILLED ADJACENT TO THE

CATCHMENT BASINS THISTHI IS CONSISTENT WITH THE FIELD OBSERVATIONSOBSERVATION OF STRONG PETROLEUM ODORSODOR IN

THOSE SAMPLES

BASED ON THE OCCURRENCE OF TPH IN SOIL SAMPLESSAMPLE ABOVE THE SCREENING LEVEL AND ON FIELD

OBSERVATION OF HYDROCARBONSHYDROCARBON TPH HAS BEEN IDENTIFIED AS AN INDICATOR COMPOUND AT THE SITE

812 FOLYHLPRINATED BIPHENYLSBIPHENYL PCBSPCB
PCBSPCB WERE REPORTED IN OF THE 24 SUBSURFACE SOIL BORING SAMPLESSAMPLE AND IN ALL OF THE

SURFACE SOIL SAMPLES CONCENTRATIONSCONCENTRATION HOWEVER WERE GENERALLY CLOSE TO THE DETECTION LIMIT OF

032034 MGKG FOR TOTAL PCBS

THE HIGHEST CONCENTRATION WAS IN SURFACE SAMPLE SS4 166 MGKG WHICH IS BELOW THE

MTCA METHOD CLEANUP LEVEL OF 10 MGKG FOR INDUSTRIAL SITES THESE ANALYTICAL RESULTSRESULT ARE

CONSISTENT WITH THE LAUCKSLAUCK 1983 REPORT

813 VOLATILE ORGANICSORGANIC

THE ONLY VOLATILE ORGANIC COMPOUNDSCOMPOUND DETECTED IN SURFACE SOIL SAMPLESSAMPLE WERE TRACE AMOUNTSAMOUNT

OF COMMON LABORATORY CONTAMINANTSCONTAMINANT AND XYLENE AND TOLUENE THE CONCENTRATION OF XYLENE IN

SURFACE SAMPLE SS5 21 MGKG SLIGHTLY EXCEEDSEXCEED THE MTCA METHOD CLEANUP LEVEL OF 20

MGKG THE CONCENTRATION OF TOLUENE UP TO 35 MGKG WAS WELL BELOW THE METHOD CLEANUP

LEVEL OF 40 MGKG
VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE WITH TWO EXCEPTIONSEXCEPTION NOT DETECTED IN SOIL BORING

SAMPLESSAMPLE FOR TRACE AMOUNTSAMOUNT OF COMMON LABORATORY CONTAMINANTSCONTAMINANT AND LOW LEVELSLEVEL OF TOLUENE

ND TO 0009 MGKG ONE EXCEPTION TO THISTHI IS IN SAMPLE B7A 3040 TWELVE VOLATILE ORGANIC

COMPOUNDSCOMPOUND WERE DETECTED IN THISTHI SAMPLE AT LEVELSLEVEL FROM 0071 TO 097 MGKG THE SECOND

EXCEPTION WAS THE 2BUTANONE REPORTED IN SAMPLE 1311 7075 AT 099 MGKG BOTH OF THESE

SAMPLESSAMPLE ALSO CONTAINED CONCENTRATIONSCONCENTRATION OF TPH ABOVE THE 200 MGKG SCREENING LEVEL
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BOTH METHOD AND CLEANUP LEVELSLEVEL WERE USED TO EVALUATE THE VOLATILE ORGANIC

COMPOUNDSCOMPOUND DETECTED THE CLEANUP LEVELSLEVEL FOR ALL 12 ORGANIC COMPOUNDSCOMPOUND WERE BETWEEN AND

ORDERSORDER OF MAGNITUDE HIGHER THAN THE HIGHEST CONCENTRATION REPORTED IN THE SAMPLES THE VOLATILE

ORGANIC DATA FROM THE CH2M HILL REPORT IS RELATIVELY CONSISTENT WITH THE CURRENT DATA XYLENE

TOLUENE AND 2BUTANONE WERE DETECTED BY CH2M HILL AT CONCENTRATIONSCONCENTRATION WITHIN ONE ORDER OF

MAGNITUDE OF THE CONCENTRATIONSCONCENTRATION REPORTED HEREIN CH2M HILL ALSO REPORTED DETECTIONSDETECTION OF

TETRACHIOROETHENE AND 4METHYL2PENTANONE WHICH WERE NOT DETECTED DURING THISTHI STUDY DUE

TO THEIR LIMITED DISTRIBUTION AND LOW CONCENTRATIONSCONCENTRATION VOLATILE ORGANICSORGANIC ARE NOT CONSIDERED INDICATOR

COMPOUNDSCOMPOUND AT THISTHI TIME

814 SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND PAH

TWENTYTHREE SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND WERE IDENTIFIED IN SURFACE AND SUBSURFACE

SAMPLES THE WIDEST VARIETY AND HIGHEST CONCENTRATIONSCONCENTRATION OF THESE COMPOUNDSCOMPOUND WERE REPORTED IN

SAMPLESSAMPLE WHICH ALSO HAD CONCENTRATIONSCONCENTRATION OF TPH ABOVE THE 200 MGKG SCREENING LEVEL MOST OF

THE SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND DETECTED BELONG TO THE JAH CLASSCLAS WHICH OCCUR IN DIESEL

RANGE AND HEAVIER PETROLEUM DISTILLATESDISTILLATE AND ARE COMMONLY PRODUCED BY THE COMBUSTION OF

HYDROCARBONS

THE SAMPLE WITH THE HIGHEST TOTAL CONCENTRATION OF CARCINOGENIC PAH WAS SS5 WHICH AT

MGKG IS WELL BELOW THE METHOD CLEANUP LEVEL OF 20 MGKG FOR TOTAL CARCINOGENIC PAH ALL

OF THE OTHER NONCARCINOGENIC PAH OR MISCELLANEOUSMISCELLANEOU SEMIVOLATILE COMPOUNDSCOMPOUND DETECTED WERE AT

CONCENTRATIONSCONCENTRATION THAT RANGED FROM TO ORDERSORDER OF MAGNITUDE LOWER THAN THE CORRESPONDING MTCA

METHOD CLEANUP LEVEL FOR THOSE OR RELATED COMPOUNDS BASED ON THESE FINDINGSFINDING PAH ARE NOT

CONSIDERED INDICATOR COMPOUNDS

815 METALSMETAL

ALL OF THE EIGHT METALSMETAL ANALYZED FOR WERE DETECTED AT LEAST ONCE THE REPORTED

CONCENTRATIONSCONCENTRATION ARE TYPICAL FOR SOIL IN AN URBAN ENVIRONMENT AND THE CONCENTRATIONSCONCENTRATION FOR ARSENIC

CADMIUM CHROMIUM LEAD AND MERCURY WERE ALL WELL BELOW MTCA METHOD CLEANUP LEVELS

ZINC COPPER AND BERYLLIUM CONCENTRATIONSCONCENTRATION WERE WELL BELOW THE METHOD CLEANUP LEVELS BASED

ON THESE FINDINGSFINDING METALSMETAL ARE NOT CONSIDERED INDICATOR COMPOUNDS
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816 KYDRPLTM

AT THE PRESENT TIME THERE ARE NO STATE OR FEDERAL STANDARDSSTANDARD WHICH SPECIFICALLY ADDRESSADDRES

SKYDROLTM ALSO SKYDROLTM IS BLEND OF SEVERAL COMPOUNDSCOMPOUND AND IS OR HAS BEEN PRODUCED BY

SEVERAL MANUFACTURERS THISTHI COMPLICATESCOMPLICATE THE EVALUATION OF SKYDROLTM WITH REGARD TO REGULATORY

CRITERION THE APPROACH TAKEN TO ASSESSASSES SKYDROLTM FOR THISTHI STUDY IS DESCRIBED IN APPENDIX D

ONCE SKYDROLTM STANDARD WAS OBTAINED THE LABORATORY WAS ABLE TO ACCURATELY ANALYZE

FOR FOUR OF THE MAJOR CONSTITUENTSCONSTITUENT OF SKYDROLTM THESE ARE TRIBUTYL PHOSPHATE DIBUTYL PHENOL

PHOSPHATE BUTYL DIPHENYL PHOSPHATE AND TRIPHENYL PHOSPHATE ONE OR MORE OF THESE FOUR

INDIVIDUAL CONSTITUENTSCONSTITUENT WERE DETECTED IN EIGHT OF THE TEN SUBSURFACE SOIL SAMPLESSAMPLE TESTED

ACCORDING TO THE MANUFACTURERSMANUFACTURER MATERIAL SAFETY DATA SHEET FOR SKYDROLTM TRIBUTYL

PHOSPHATE IS THE PRIMARY ACTIVE INGREDIENT TRIBUTYL PHOSPHATE WAS THE INDIVIDUAL COMPOUND

DETECTED MOST FREQUENTLY
AND IN THE HIGHEST CONCENTRATIONSCONCENTRATION FOLLOWED BY DIBUTYL PHENOL

PHOSPHATE AND BUTYL DIPHENYL PHOSPHATE TRIPHENYL PHOSPHATE WAS NOT DETECTED IN ANY OF THE

SAMPLESSAMPLE TESTED

THE SOIL SCREENING LEVEL OF 60 MGKG WAS EXCEEDED IN TWO OF THE TEN SAMPLESSAMPLE TESTED

BOTH SAMPLESSAMPLE WERE FROM BLI 4045 FT AT 114 MGKG AND 5565 AT 150 MGKG WHERE

CONCENTRATIONSCONCENTRATION OF TPH WERE INDICATED EITHER BY FIELD OBSERVATIONSOBSERVATION OR LABORATORY ANALYSIS THE

OCCURRENCE AND CONCENTRATIONSCONCENTRATION OF THESE FOUR COMPOUNDSCOMPOUND ABOVE THE CALCULATED SCREENING LEVEL

DESIGNATESDESIGNATE SKYDROLTM AS POSSIBLE INDICATOR COMPOUND IN SITE SOIL

82 GROUNDWATER QUALITY

TABLE SUMMARIZESSUMMARIZE THE RESULTSRESULT OF GROUNDWATER QUALITY TESTING
NO TPH PCBSPCB OR VOLATILE

ORGANIC COMPOUNDSCOMPOUND WERE DETECTED SEVERAL METALSMETAL WERE DETECTED BUT AT CONCENTRATIONSCONCENTRATION WELL

BELOW CLEANUP LEVELSLEVEL EXCEPT ARSENIC WHICH WAS DETECTED AT JTGIL IN WELL MW3 AND AT 111 GL
IN WELL MW4 THE MTCA METHOD CLEANUP LEVEL FOR ARSENIC IS JIGL

WELL NBFMW3 IS LOCATED UPGRADIENT FROM THE NBF FFC WELL NBFMW4 IS CROSSCROS

GRADIENT TO THE NORTH CELL OF THE IMPOUNDMENL BASED ON THE LOW CONCENTRATIONSCONCENTRATION OF ARSENIC

DETECTED AND THE PATTERN OF DISTRIBUTION THE OCCURRENCE OF ARSENIC ABOVE CLEANUP LEVELSLEVEL APPEAR

BE MORE REFLECTIVE OF NATURAL CONDITIONSCONDITION OR OF BACKGROUND CONCENTRATIONSCONCENTRATION IN AN INDUSTRIALIZED

AREA THAN ATTRIBUTABLE TO RELEASE FROM THE SITE

VERY LOW CONCENTRATIONSCONCENTRATION OF TWO SEMIVOLA TILE ORGANIC COMPOUNDSCOMPOUND WERE REPORTED IN THREE

WELLS THESE ORGANIC COMPOUNDSCOMPOUND ARE BOTH PHTHAJATESCLASSPHTHAJATESCLAS COMPOUNDSCOMPOUND AND ARE VERY COMMON

LABORATORY OR FIELD CONTAMINANTS
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TWO COMPONENTSCOMPONENT OF SKYDROLTM TRIBUTYL PHOSPHATE AT 26 PGL AND DIBUTYL PHENYL

PHOSPHATE AT JIGL WERE DETECTED IN WELL MW4 THE SCREENING LEVEL FOR SKYDROLTM IN

GROUNDWATER OF 600 IGL IS EXPLAINED IN APPENDIX REPORTED AS THE SUM OF FOUR COMPONENTS

THISTHI SCREENING LEVEL WAS NOT EXCEEDED

90 SUMMARY AND CONCLUSIONSCONCLUSION

THE PRIMARY FINDINGSFINDING OF THISTHI INVESTIGATION ARE SUMMARIZED BY MAJOR TOPIC BELOW

SITE HISTORY

NONOPERATING POWER PLANT NOW OWNED BY SEATTLE CITY LIGHT IS LOCATED

ABOUT 200 FT NORTHWEST OF THE SITE THE POWER PLANT WAS ESTABLISHED IN THE

1890S1890 AND APPARENTLY USED BOTH COAL AND FUEL OIL

DEVELOPMENT OF THE SITE INTO FIRE
TRAINING CENTER APPEARSAPPEAR TO HAVE OCCURRED

BETWEEN 1960 AND 1965 THE EXTENT OF THE IMPOUNDMENT DEFINING THE SITE

APPEARSAPPEAR TO HAVE CHANGED SLIGHTLY THROUGH TIME

GEOLOGY AND HYDROGEOLOGY

THE SHALLOW GEOLOGIC DEPOSITSDEPOSIT UNDERLYING THE NORTH CELL OF THE IMPOUNDMENT

ARE DISTINCTLY DIFFERENT THAN THOSE UNDERLYING THE SOUTH CELL THE NORTH CELL

APPEARSAPPEAR TO BE UNDERLAIN MAINLY WITH DUWAMISH RIVER ALLUVIUM THE SOUTH

CELL AND CATCHMENT BASINSBASIN APPEAR TO BE UNDERLAIN WITH VARIABLE THICKNESSTHICKNES OF

FILL MATERIAL SOME OF THE FILL IS COMPRISED OF COAL AND BRICK FRAGMENTSFRAGMENT ASH

AND CLINKER WHICH MAY HAVE ORIGINATED AS WASTE MATERIAL FROM THE NEARBY

POWER PLANT

FILLED MEANDER OF THE DUWAMISH RIVER APPEARSAPPEAR TO PASSPAS UNDER THE SOUTHERN

PORTION OF THE FORMER NBF FTC

GROUNDWATER OCCURSOCCUR UNDER THE SITE AT SHALLOW DEPTH IN APPARENTLY UNCONFINED

CONDITIONSCONDITION AT GRADIENT OF ABOUT 0008 40 FTMI TO THE SOUTH

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH

LABORATORY SAMPLESSAMPLE ANALYZED FOR TPH WERE QUANTIFIED AGAINST JP5 STANDARD

JP5 IS AIR FORCE CARRIERGRADE KEROSENE POSITIVE IDENTIFICATIONSIDENTIFICATION WERE MADE

USING THISTHI STANDARD JET AS STRAIGHTCUT KEROSENE IS THE MOST COMMON GRADE

OF COMMERCIAL FUEL WHICH FALLSFALL INTO THISTHI FUEL RANGE AND IS KNOWN TO BE USED

EXTENSIVELY AT THE AIRPORT BASED ON THE ABOVE IT IS LIKELY THAT TPH REPORTED

AS JP5 REPRESENTSREPRESENT JET FUEL
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FIGURESFIGURE AND SHOW THE ESTIMATED HORIZONTAL AND VERTICAL DISTRIBUTION OF TPH

IN SOIL ABOVE SCREENING LEVELS ASSUMING THAT THE DISTRIBUTION SHOWN ON

FIGURESFIGURE AND REPRESENTSREPRESENT APPROXIMATE SITE CONDITIONSCONDITION THE INPLACE VOLUME OF

SOIL CONTAINING TPH ABOVE THE SCREENING LEVEL UNDER AND IMMEDIATELY OUTSIDE

THE IMPOUNDMENT IS ESTIMATED AT LESSLES THAN 3500 YD3

AN INPLACE VOLUME OF SOIL CONTAINING TPH ABOVE THE SCREENING LEVEL NEAR THE

CATCHMENT BASINSBASIN CANNOT BE ESTIMATED AT THISTHI TIME

TPH WAS NOT DETECTED IN APPRECIABLE CNCENTRATIONSCNCENTRATION IN BORINGSBORING DRILLED OUTSIDE

THE CURRENT IMPOUNDMENT EXCEPT AT THE CATCHMENT BASINS THISTHI CONTRASTSCONTRAST WITH

SHANNON WILSON 1983 WHICH REPORTSREPORT FIELD OBSERVATIONSOBSERVATION OF PETROLEUM IN

BORING DRILLED JUST OUTSIDE OF THE SOUTHWESTERN EDGE OF THE IMPOUNDMENT

THISTHI DISCREPANCY MAY BE DUE TO PAST CONFIGURATIONSCONFIGURATION OF THE IMPOUNDMENT OR

ALTERNATIVELY MAY INDICATE LOCALIZED AREA OF TPH IN SOIL EXTENDING OUTSIDE

OF THE CURRENT IMPOUNDMENT

TPH WAS NOT DETECTED IN GROUNDWATER FROM ANY OF THE FOUR EXISTING
MONI

TORING
WELLS

POLYCHLORINATED BIPHENYLSBIPHENYL PCBSPCB

DURING THISTHI INVESTIGATION
PCI3SPCI3 WERE ONLY DETECTED ABOVE METHOD DETECTION

LIMITSLIMIT WITHIN THE UPPER FT OF SOIL THE MAXIMUM CONCENTRATIONSCONCENTRATION REPORTED IN

THISTHI AND PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION ARE WELL BELOW THE SCREENING LEVEL OF 10

MGKG NO PCBSPCB WERE DETECTED IN GROUNDWATER AND THE RISK TO GROUNDWATER

FROM PCBSPCB IN SITE SOIL IS CONSIDERED LOW BECAUSE OF THE RELATIVELY INSOLUBLE

NATURE OF PCBS

VOLATILE ORGANIC COMPOUNDSCOMPOUND

BASED ON THE ANALYTICAL DATA GENERATED BY THISTHI FIELD PROGRAM AND DURING

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION SOIL IN THE UNSATURATED ZONE CONTAINSCONTAIN IN PLACESPLACE SEVERAL

VOLATILE ORGANIC COMPOUNDS COMPARISON OF THE CONCENTRATIONSCONCENTRATION TO SCREENING

LEVELSLEVEL BASED ON PROTECTION
OF HUMAN HEALTH INDICATESINDICATE THAT CONCENTRATIONSCONCENTRATION ARE

WELL BELOW THE SELECTED SCREENING LEVELS

THE OCCURRENCE OF VOLATILE ORGANIC COMPOUNDSCOMPOUND IN SOIL APPEARSAPPEAR TO BE RESTRICTED

TO SAMPLESSAMPLE WHICH ALSO CONTAIN TPH THEREFORE IF CORRECTIVE ACTION IS TAKEN AT

THE SITE TO REMEDIATE TPH THE VOLATILE ORGANIC COMPOUNDSCOMPOUND WOULD ALSO LIKELY

BE REMEDIATED

NO VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE DETECTED IN GROUNDWATER SAMPLESSAMPLE

COLLECTED IN 1987 OR 1992
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SEMIVOLATTLE ORGANIC COMPOUNDSCOMPOUND

NONE OF THE SEMIVOLATILE COMPOUNDSCOMPOUND IN SOIL WERE DETECTED AT CONCENTRATIONSCONCENTRATION

ABOVE SCREENING LEVELS

THE SEMIVOLATILE COMPOUNDSCOMPOUND THAT WERE DETECTED OCCUR PRIMARILY IN SAMPLESSAMPLE

CONTAINING TPH THEREFORE CORRECTIVE ACTION AT THE SITE FOR TPH WOULD ALSO

LIKELY REMEDIATE SOIL CONTAINING THE SEMIVOLATILE COMPOUNDS

EXCEPT FOR TRACE AMOUNTSAMOUNT OF TWO COMMON LABORATOTY CONTAMINANTSCONTAMINANT NO

SEMIVOLATILE COMPOUNDSCOMPOUND WERE DETECTED IN THE GROUNDWATER SAMPLESSAMPLE TAKEN IN

1987 OR 1992

METALSMETAL

THE ONLY DETECTION OF METALSMETAL ABOVE SCREENING LEVELSLEVEL IN SOIL OR GROUNDWATER

OCCURRED IN GROUNDWATER FROM TWO WELLS ARSENIC WAS DETECTED IN WELLSWELL NBF
MW3 AND NEFMW4 AT CONCENTRATIONSCONCENTRATION SLIGHTLY ABOVE THE SCREENING LEVEL

HOWEVER THE PRESENCE OF ARSENIC DOESDOE NOT APPEAR TO BE RELATED TO OPERATION

OF THE NBF FTC

SKYDROLTM

TWO SOIL SAMPLESSAMPLE CONTAINED COMPONENTSCOMPONENT OF SKYDROLTM ABOVE THE SELECTED

SCREENING LEVEL THESE COMPOUNDSCOMPOUND THEREFORE MAY BE INDICATOR COMPOUNDSCOMPOUND FOR

THE SITE HOWEVER BECAUSE THE HIGHEST CONCENTRATIONSCONCENTRATION OF THESE COMPOUNDSCOMPOUND
OCCURRED IN SAMPLESSAMPLE ALSO CONTAINING TPH IT IS PROBABLE THAT CORRECTIVE ACTION

FOR TPH WOULD ALSO REMEDIATE SOIL CONTAINING THE PRIMARY CONSTITUENTSCONSTITUENT OF

SKYDROLTM

CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE ONLY DETECTED IN ONE WELL MW4 BUT AT

CONCENTRATIONSCONCENTRATION WELL BELOW THE SELECTED SCREENING LEVEL

SOURCESSOURCE

THE SOURCE OF TPH AND OTHER COMPOUNDSCOMPOUND IN SITE SOIL UNDER THE IMPOUNDMENT

MAY BE REASONABLY ATTRIBUTED TO THE USE OF JET FUEL AND OTHER FLAMMABLE

COMBUSTIBLE AGENTS THE SOURCE OF THESE COMPOUNDSCOMPOUND IN SUBSURFACE SAMPLESSAMPLE
NEAR THE CATCHMENT BASINSBASIN MAY ALSO BE REASONABLY ATTRIBUTED TO ACTIVITIESACTIVITIE AT THE

NBF FTC ASSUMING THAT THE CATCHMENT BASINSBASIN WERE AT ONE TIME CONNECTED TO

THE IMPOUNDMENTS

NO PC1E3 SOURCE HAS BEEN POSITIVELY IDENTIFIED

10R692 BOEINGNBFGECYFEQI 23
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CH2M HILL NORTHWEST 1987 SOIL AND GROUNDWATER INVESTIGATION NORTH BOEING FIELD FIRE DRILL PIT
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER
SOIL SAMPLE RESULTSRESULT JULY 1992

PCBSPCB
MGKG

SAMPLE ID PCBSPCB SAMPLE ID PCBA

URLWE SAPI SUB8UDACE

SS1 0410 81 0510 0320

SS2 0960 81 8090 0320
0174

SS4 166 B20510 0320

SS5 0330 B2 7075 0320

8S8 0110

57 0530 630010 0760

83 7585 0320

840510 270

844144 0320

848090 0320

851530 0110
B5 7075 0320

86 4144 0320

87A 3040 0340

681520 0320
88 8090 0320

891525 0340

810 0510 0400

810 9095 0320

811 0515 0320

8114045 0930
BLI 7075 0320

812 0515 0320

813 0515 0320

813 6065 0320

NOTESNOTE
PCBSPCB ANALYZED BY EPA METHOD HOBO

PCB CONCENTRATION REPODOD IS THE SUM OF 1016 1242 1248 1254 AND 1260 ARNDORA

INDICATESINDICATE COMPOUND WAS ENELYZED FOR BUT NOT DETECTED AT THE GIVEN DETECTION LIMIT

INDICATESINDICATE AN ESTIMATED VAKIE WHEN RESULT IS BAA THAN SPEDLIED DETECTION MIT

FFCOJECT5BOEIFLQFL
102692
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER

SOIL SAMPLE RESULTSRESULT JULY 1992

SKYDROLTM ANALYSISANALYSI

UGKG

SKYDROLT COMPONENT

TRLUTL DIBUTYL PHENOL BUTYL DIPHENYL THPHSRIYL SUM OF FOUR

SAMPLE ID PHOSPHATE PHOFIPHATA PHOSPHATE PHOSPHATO COMPONENTSCOMPONENT

63 7585 70 140 140 350

640510 26000 2200 1100 3300 29300

B489 1200 930 120 350 2250

B68590 55 110 110 270

B71520 650 70 150 370 720

B7A34 3700 170 250 620 3870

152O 280 130 130 320 280

BLI 4045 96000 18000 11000 29000 114000

611 5560 84000 55000 11000 14000 150000

613 6065 2200 710 710 1800 2200

INDICATESINDICATE ANALYTE WAS ANALYZED FOR BUT NOT DETECTED ABOVE THE LEVEL INDICATED

INDICATESINDICATE AN ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPECIFIED DETECTION LIMIT

INDICATESINDICATE AN ESTIMATED VALUE OF ANALYTE FOUND AND CONFIRMED BY ANALYST BUT WLTH LOW SPECTRAL MATCH PARAMELERS

FROJECTSBOEINNBF
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER
SUMMARY OF DETECTED COMPOUNDSCOMPOUND

GROUNDWATER SAMPLESSAMPLE

ANALYAISANALYAI MWI MW2 MW3 MW4

TOTAL

PETROLEUM NO GAS RANGE OR DIESEL RANGE HYDROCARBONSHYDROCARBON

HYDROCARBONSHYDROCARBON DETECTED AT MG
BY WAAHINGTON

ARSENIC 0001 0001 O00 0011

TOTAL COPPER 0004 0007 0008 0006
METALSMETAL LEAD 0001 0001 0001 0004

RESULTSRESULT IN MGT VANADIUM 0002 0003 0029 0011

ZINC 0004 0007 0004 0013

PCBSPCB

BY METHOD 608 NONE DETECTED AT 0004 MG

VOLATILE

CGECA NONE DETECTED AT 0005 MG1

BY METHOD 624

SEMLVOLATIIE

ORGANICSORGANIC DINBUTYLPHTHALATE 06 05 05 10

FLYMETHOD625 BIS2ETHYLHOXYLPHTHA 05 10 10 10

RESULTSRESULT IN UGIT

SKYDROU TRBUTYL PHOSPHATE 26

RESULTSRESULT IN UG DIBUTYL PHENYL PHOSPHATE 41

QUTYL DHENYL PHOSPHATE

TRHENYI PHOSPHATE

NOTESNOTE
INDICATESINDICATE ANALYLE WAS ANALYZED FOR BUT NOT DETECTED ABOVE THE LEVEL INDICATED

INDICATESINDICATE AN ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPEDTLED DETECTION HMIT

IPROJECTSBOEINGTHF
102692
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TESTING LABOXATORIESLABOXATORIE INC CERTIFICATE
940 SOUTH HAINCY SCT ATIWHNION98108 2067675OO

CHEMISTRY MICNOGY ARD TECHNICAL SERVICESSERVICE

CLIENT BOEING CO
LA8ORATORYNO 84718

PO BOX 3707

SEATTLE WA 98124 CATE NAY 30 1984
ATTN KIRK THOMPSON NS 9A43

P0 IB315355
FIEPORTON SEDIMENT

SAMPLE

IDENTIFICATION SAMPLED BY US ON NAY 14 1984 AT THE BOEING FLIGHT CENTER BOEING FIELD
SEATTLE WA

TEST5PERFORMED SAMPLESSAMPLE 12 WERE SAMPLED BY SHOVEL TO DEPTH OF APPROXIMATELY
ANDMESULTSANDMESULT INCHESINCHE AND OVER AN AREA 8 THESE SAMPLESSAMPLE WERE TAKEN FROM

UNDER FEW INCHESINCHE OF STANDING WATER EACH SAMPLE WAS MIXED WELL BY
MEANSMEAN OF SPATULA IN STAINLESSSTAINLES STEEL BOX AND QUART OF THISTHI
MATERIAL WAS BROUGHT BACK TO THE LABORATORY SAMPLE WAS DRAWN FROM

DEPTH OF 1215 USING POST HOLD TYPE DIGGER AND SCRAPING THE SIDESSIDE
OF THE HOLE AT THAT DEPTH THE MIXING TOOL AND BOX WERE RINSED WITH

ACETONE AND DEIONIZED WATER BETWEEN EACH SAMPLE

SAMPLESSAMPLE 10 AND 11 WERE SURFACE SAMPLESSAMPLE TAKEN WITH SHOVEL TO DEPTH
OF APPROXIMATELY 06 OVER AN AREA OF SQUARE FEET

SAMPLESSAMPLE ARE IDENTIFIED AS SHOWN BELOW SEE ROUGH SKETCH OF FIRE PIT

NORTH FIRE PIT LOCATION 03
NORTH FIRE PIT LCATION 03
NORTH FIRE PIT LOCATION 1215
NORTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
0FF SITE 40 FT OF FIRE PIT SOIL JUST BELOW TURF 03

10 DRAINAGE DITCH UPSTREAM OF FIRE PIT DRAIN 06 SQ FT
11 DRAINAGE DITCH DOWNSTREAM OF FIRE PIT DRAIN 06 SQ FT

THISTHI RAPOIL IS AIRTID FOR FOS SDUSLL U 04 TH PRA PLIBLIHLP OR RPOREION OM IS IDSD ESGUNT U OF TH ILAMSILAM CF THISTHI MTNY OR LILYFT MANGR NI 414 VLCTIOIL 1TH THLISING OR SSJSSSJ OF IY PRODUCT OR PROSSPROS B IVITSD ONLY ON ONILUL THISTHI C011LLILY IOOSPFI NO LBTILTY IXOL9T
FOR TH DU PSRFONNNC OF INPCTION ANDLOR INAFYILSINAFYIL OD FILTH AND ACCODWIG TO NI 04 DII PSD WD OF NC



EAUCI
TESTING LABOTATORIESLABOTATORIE INC CERTIFICATE
940 SOUTH FKIRNCY SIRTET SEAIIIEVASHINGON 98108 2067675060

CHENIISTRY MKTHOG AND TECHNJ SERVICESSERVICE

PAGE NO

BOEING CO
LABORATORYNO 84718

TOTAL SOLIDSSOLID 527 656 734 719 543 592

TOTAL SOLIDSSOLID 635 572 802 855 753

PARTSPART PER MILLION MGKG DRY BASISBASI

LEAD 150 150 28 73 140 51

PCBSPCB 061 043 L005 042 089 030

10 11

LEAD 70 150 360 56 150

PCBSPCB 25 079

PCBSPCB 010 47 89
QUANTITATED AS AROCLOR 1260 WITH OBVIOUSOBVIOU CONTRIBUTION FROM AROCLOR 1254

QUANTITATED AS AROCLOR 1254 WITH OBVIOUSOBVIOU CONTRIBUTION FROM AROCLOR 1260

SAMPLESSAMPLE 11 WERE ALSO ANALYZED FOR GRAVIMETRIC POLYCYCLIC AROMATIC
HYDROCARBONSHYDROCARBON IN ACCORDANCE WITH WASHINGTON STATE DEPARTMENT OF ECOLOGY WACI 173303 THE METHOD REQUIRESREQUIRE ANALYSISANALYSI OF THE SAMPLE THROUGH SUCCESSIVE STAGESSTAGEUNTIL THE RESULT OBTAINED IS LESSLES THAN 1 BY WEIGHT AS RECEIVED BASISBASI OR
UNTIL THE FOURTH STAGE HAS BEEN COMPLETED RESULTSRESULT ARE AS SHOWN ON FOLLOWING
PAGE

THU POU STISD TU XDUSU PI PSNNWP TIOCPOIATION IT IS DDP5PD 8AQUNT U14 OL P TIM OF THUSITYO VIY4FF 01 IT ITFL IN CNFLCTLON WITH
IDY1ISING 1 OPNY PRODUCT PFOCW WI NI GWD ONLY ON CONLCT THII C0NPWIY 05911 NO ONINIMY XOPTBR IS DITI PRBOMN 01 INSPCTLON IDLOR TY OD WITH INTL IDINQ IS HAS OT II TRD IND AT
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FIGURE 1 SOIL BORING LOCATION MAP NORTH BOEING FIELD FIRE PRACTICE PITI

FIRE PIT GERM

B6

FIRE PIT

B5

B2

B3

SI

DITCH CATCHUENT
BASINSBASIN

100I
APPROX ICALE IN FEET

SHANNON WIISON INC
COTSCHNCAF CONUHNT W413601



133INVHJJ3A

4IVIII

RL

II

ID0

U
LU

U 0I
L1 II IL

II
TI4 IF71 1IJI1

I3A NI HIJO



MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER WEU NUMBER

SHEET OF
PROJECTB 1 LTJ LOCATION PCC

ELEVATION NGVD TOP 01 WU CA3ING 7CJ SURFACE ELEVATION NGVD 3 1S
WATERLEVELELEVATION 5 P77

STARTDATE FINISHDATEJ
DRIUJNOCONTRACTOFLJC VC DRJWNO METHOD

SAMPLE WELL CONSTRUCTION

GEOLOGICLOG
USCSUSC DESIGNATION

RIL
FRV

RDP4E4Q

R EETFCCVCV

SCI 105 I
30 A CK EC

V VI CUT CRTJ 14 CRIL1 OJ
F 6II
O4 W

10 10CSP

V
CT CTC C1 HE FCC10 I VVV 4

II II T
15 15 0OC 15

CTT VC

NFT
IOA 4 CP PVC

20 20 JIIIIIIII 20
JA4CI C CC

25 25 25



MONITORING WELL GEOLOGIC CONSTRUCTION LOG

///////

I IAIQ
PROJECT NUMBER WEU NUMBER

CT J CC SHEETLOF

PROJECTLFTC PK IITC RC LOCATION TT
ELEVATION NGVD TOP OF WELL CASING SURFACE ELEVATION NGVD SL3
WATER LEVEL ELEVATION NGVDSI START DATE FINISH DATE

DRIWNGCONTRACTORF2 L R DRILIJNC3METHOD

SAMPLE WELL CONSTRUCTION

GEOLOGIC LOG
USCSUSC DESIGNATION

C1

5TFT
C
CL

VCACIEJT J
I TC

CCF CYI4O IK
4 T PJ

CSIF W4 VA4
C 4 R

I 10 10470

FLY I C4J

5L
IOO VC SCTOGCSOGC

15 15 15
IZI I1C

PV20 20 20
P LERT

I 25 25 25



MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER WELL NUMBER

SHEETOFJ

PRWECT 1JTK LOTION

ELEVATION NC3VD FOP OF WELL CELNG IS
SURFACE ELEVATION NGVD 15 O

WATER LEVEL ELEVATION NGVD I2 START DATE II21 FINISH DATE

DRIWNO CONTRACTOR LC DRJWNG METHOD LV1 OL

SAMPLE WELL CONSTRUCTION

GEOLOGIC LOG
USISUSI DESIGNATION

FL

J
I L COTT

IC J CC LJ C
I1FTCZ FR

TOO 3 6C VC

II
00 F RR

14 4
10 IO CVR 101

VCE SF OOCO
00 ILIJ CC

15

BICK
1CVII VDTD

CSF3
PVC TR I

00 IGI E RLT

O 13CL20 20 20

I 25 25 25I



MONITORING WELL GEOLOGIC CONSTRUCTION LOG
RLLI IWLI1

PROJECT NUMBER WELL NUMBER

SHEET

PROJECTFC CTIR
LKA1KLOCATQN PTC

ELEVATION NGVD TOP OF WELL CJNGL ICE
SURFACE ELEVATION NGVC

WATER LEVEL ELEVATION NGVD IC YC STAFIT AATE FINISH DATE1
DWNG CONTRACTOR CCL T1 IGYIDR1LIJNG MRHODJIA I

WELL CONSTRUCTION

GEOLOGIC LOG
USCSDESIGNAT1ON

1S ATO T4 I

PVCII
II I CFI 6SC4

O R LII IL4
F7T7

10 5AJ 10OO 0IF Q
PVC0CD

15 15

25 25 25



TEBLE

GROUNDWATER SAIPLING ANELYSISANELYSI SUMNARY

NORTH BOEING FIELD FIRE DRILL PIT

NFLNENT ANAAFLTSTT

FN1 L7II3

ICOC CBMI OC PL PCA WOOC B9 BU
FLTASU AFL S

11

1I

VOURILLIIT
21

QLORTHNSQLORTHN MIX

IRTHN MIX MIX MIX M
UVINYICHIORID

ACT ACT
CL

CLI ROTHI MC ACT MIX MC

I1THY1TH1OR1T 31 II

TRICL1OROT1ORTHX MIX MIX MC MC

UACTON MM 10 ACT I A MIX 10

CARBODII1FID4 MCI AWL ACT MC 11

11D1CH1OROTH ACT AWL 1MM ML

1IP1CHIOROTHN
MCI AC ACT

RA12D1CH1OROTH ML AWL MCI ACT

AOL ACT

U2PUTNON I 10 AIX 10 CL 10 AOL 10 11

1D1CL1OROTHA ACT ACT AOL ACT 21

111RICHLOROTHLN ACT VOL MCI MCI

CARBOA TTRCHLORJD ACT AL ACT

VII TT AIX 10 ACT 10 MCI 30 ACT 10

ODI1OROTHHA MCI MIX ACT AWL

12DICB1OROPRC4N
MCI ML MILL ACT

TRN13D1D1OROPRQP ACT MIX ACT ACT 21

MIX AIX MCI MIX

ACT ACT MIX ACT

MCI CT MIX ACT

U1L2TRICH10R04THI ECX SCM ACT MOT

CI13IIORVPROCSCI13IIORVPROC CT AWL AOL

2Q1OROTHY1VIFLYLTH
10 CL 10 AWL 10 AIX 10

BRCROR ACT ACT ACT AOL II

4L4THYI2PNTSZOO MCI 10 ACT 10 MM 10 MM 10

U2HXOOA AIX 10 LILT 10 MM 10 AL 10

TRDLOOSTHSRSTRDLOOSTHSR ACT LICT MIX MC

1122TTRC1ILOROST ACT VIM MIX ACT

UOLUN MM AIX LL ACT

UCLLOROBSNZSN ACT AOL 2MM MCI

LTHYL
AIX ACT MIX AI

ILBTYRN
AIX 31

ITOTOIXYLANSU
VOL AC AIX MC

YLONITRIL
100 MCI 100 IP LAO MCI 100

I1CRO11N
100 MIX IOO ACT OO CR 1001

NU
WOTSI LILT LTSTHOD DSTCTIOT LIMT PIT PR BILLIOO UGL

NOT ILOW LISTHOD PTCTIC

10



TABLE CONTINUED
GROUNDWATER SAMPLING ANALYSISANALYSI SUMMARY

NORTH BOEING FIELD FIRE DRILL PIT

II 1 BR3 IF4

11 ICONC CI CL 4B ICOOC IB ICONC RC 1CC RC DLL
AUWSSAUWS USWUS

II

III1IN I IN ACR 10 CIL 10

1I 2CBLOROTHYL THR 10 I2L IO HIS 10 HWL 10

L3DIC11OROB1IN HIS 10 10 10 HIS 10

4DCH1ORNN 10 LL 10 10 IN

K1OI IN 10 10 10 II

12DCBIORBIA 10 HIS 10 HIS 10 10

BIA 2CHIOROILOPROPYL THR HN 10 10 HIS 10 HIS 10 11

IS1OROTHN HIS 10 10 10 X 10

NN1TROAODIPROPY 10 HI1L 10 10 I IN

TROC4JZAFL 10 10 10 HIS 10

IAOPHORON ES 10 BIL 10 HIS 10 HIS 10

BIA2CHLOROTHOXY THN 10 10 HIS 10 11W1 10

124TRICH1ORZO 10 10 10 10 11

BPHTHA1Z 10 10 HIS 10 10

4COLOROANILIN 10 10 I2X 10 HIS 10

HXCHIOROBITADJN BICL 10 IL 10 10 10

IN IR 10 10 10

IN MIS 10 MIS 10 HIS 10

2QILOROOAPBTHSIO HIS 10 TS IN I 10 MCI IN 11

3NLTROSNIUIN HWL 50 50 50 HIS 50

12 ANWHTHYLN IN IN MCI 10

DTTHYI THA1T 10 10 10 10

26DINITROTELUOA NCL 10 IL 10 10 MCI 10 11

11 7H1TRNIUIN 50 S 50 MW SO HCL SO

11 ACRLLPHTHFL HIS 10 BICI 10 HIS 10 FRL 10

DIBNZOFURN LIL 10 HIS 10 HIX 10 HIS 10 IL

IL 24OINITROTOLUN MIL 10 IN I 10 IN IL

FLUORN OCX 10 HIS 10 10 10

11 4CHLOROPHHNYL PBNYI THR MCI 10 MCI IO MILL 10 HILL IN

4NITRONI1TH MILL 50 MCI 50 MILL 50 MCI 50 11

DLTHYI PHTLT1T MCI 10 MCI 10 MIS 10 MCI 10 II

NFLITROAODIPBOY1JN BKS 10 MCL 10 MCI 10 MCI 10 11

IL L2DLPHNYLHYDRAZTH MILL 10 CL 10 HILL 10 MCI 10

4ROOPHNY1 PHY1 THR HILL 10 MCI 10 HILL 10 I IO

KXCH1OROBNTNSKXCH1OROBNTN MCI IN MCI 10 MCI 10 10

PH NTI MCI 10 10 MCI 10 MCI IN

NTHRCN MIS 10 MILL IN MCI 10 MILL 10

DIITY1 PHTH1T LL 10 MIS 20 MCI 10 MCI 10 II

NOTSNOT MDI PITB DTCTLOO ZILT PB PRTP PR BILLION UGH
MCI ILO MTHOD DTCTION LISIT

11



I

TABLE CONTINUED
GROUNDWATER SAMPLING ANALYSISANALYSI SUMMARY

NORTH BOEING FIELD FIRE DRILL PIT

FLNNTFL

NE3 M1
II1TTHT I

COC 4L JJB COE I COC PR 9L CEC IL
NIASSIN

TAASLBUTALSTAASLBUTAL
UFLUORNTMO 110 TL 110 ID 10

10 10 IL 10 NCL 10

UPNLIDIN IL SO C1 30 DCI 50

UTY1 BNZY1 PTH1T 10 10 TI 10 10

237ETRCMORODTH CL 10 10 1X 10 L 10

10 1 10 10 10

UCHRYN 10 10 IC 10

33DITHLORCBNILDLN R 50 50 MCI 50 M 50

J2THY1HXY1PTHAL 10 ML 10 10 T 10

D1ROCTY1 THA1T 10 10 MCI 10 IO

II 5NI F1UORNTH 10 MEI 10 10 10

IO F1UORNT 10 T 10 10 10

NZO PYRN 10 MCL 10 DCI 10 MCL 10

INDNO 123 PYRN CL 10 NL 10 MCI 10 10

DIBO B THRCN 10 M 10 MCI 10 T 10

BIZO 9BI PRYLO LL 10 10 MCI 10 ICL 10

11

1

UPTNO1 MCI 10 M 10 CL 10 PET 10 11

10 10 CL 110 MCX 10
0CRSOL 10 MCI 10 MU 10 10 11

BT PCZOL ME 10 10 RCI 10 10

2ILITROPBOL MC 10 M 10 MC 10 10 II

II 24D1STBY1PBNOL CL 10 NCI 10 MCI 30 MCI 10

24DIDIOROPO1 NCL 10 LX 10 MCI 10 DCI 10

IIMOICCID MCI 30 MCI SO 50 50

4OI1ORO3THY1FL MCI 10 MCI 10 10 10

L1 246TRICHLOROHSNOL MCI 10 M 10 MIX 10 10

24SRIIOROO1 MCI 10 MCI 10 MCI 10 MCI 10

24DTHITRCPB1 MCI 50 MCL 50 MCI 50 MCI 50

MCI 50 OCX SO MCX SO 50

2HTHYL46DINITRCP MCX 30 MCI 50 MU 50 X SO

PNTHLCROPNOL MCI 10 MCI 10 MA 10 MCI 10

4OTZ WI MTHOD DTCTIOE LTTT PXTI PR BI11I UUJL

MIX BLOW NTHOD DTCT1O LIIT

12



T1E CONTINUED

GROUNDWATER SAMPLTHG ANALYSISANALYSI SUMMARY

NORTH BOEING FIELD FIRE DRILL PIT

AWN

HF1 IR2 P74
TRTUIHT

CUIIC CBDV1 CBCOIIC IBI COC RSCDWJ FCBCOCC 1BPC1 14TTTT NN NA S NASA AN
PIC
BC CL 01 01 NV 01 NV 01 11

NVC 1011 VL 01 NL 01 NEIL 01
NV OL DVL 01 01 NVL 01

01 NL 01 N 01 NV1 01

I4PTH1OR NL 1011 VL 1011 NV 101 NC 0111

MDRJN NCL 01 NC 1011 NV O NC OI

HPTICLILOREPOXIDSHPTICLILOREPOXID NC 01 NC 01 NV 01 IL 01 11

ENDOU1FA1 NC 01 NV 01 011 NC 01

DIIDRIN NC 1011 NL 1011 NTL 101 NC 101
NCL 01 01 NC 01 NC 01

ILNDRIN
1011 011 NC 01 NCL 10111

NC 01 NC 01 NC 01 NC 01 11

144000 N1DL 01 NC 01 NC 01 NCL 01 11

ENDR IN KIDHYD 01 NC 01 NC 01 NC 01 11

II EMOUIFSN 61FT NV 01 NC 01 NVL 01 NC 01

4400 1 NC 01 NC 01 NC 01 NC 01

TO11CFR1OR NL 01 01 NC 01 NC 01

Q1ORD NCL 01 NCR 01 NC1 01 NC 01

NC NC NCL NC

21221 NC NC N4L NC

1232 NC NV NC NC

K1242 NC NT NV NC

1016 NW NW NC NW 21

NW 051 NT 105 ICL 05 TIC 10511
P1254 NC 02 NW 02 02 NW 02

L240 NV 02 NC 1021 NC 02 NC 0211

1I

PRA1SPRA1 TOTAL FLITRBL
ANT IOOY

NCL 250 NC 250 NIL 250 TIC 250 11

ARN1C NC 12

BXT NV 100 NV 100 NC 100 NC IOO

15
CIO TIC NV CT NCIL

CI NW 20
20 NCR 20 20

CCR NC 25 NW 25 NV 25 NC 25

IAA 50 NIL 50 50 TCR SO

NIL 102 NC 102 NC 1021 NCR 02
P

NC 40 NIL 40 TIC

SIN CX NC NFL

CILVR IO NC 110 110 NT 10
NC 60 NIL 60 60

ZIN NIX 20 NIX 20 NC 20 NV 20 11

NOT IV PISTHOD DTCTION 1IALT P UCILL

TALOW RATHOD BTCT ION LLT

13
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SOIL CLASSIFICATION SYSTEM

USC8
MAJOR GRAPHIC LETTER TYPICAL

DIVISIONSDIVISION SYMBOL SYMBOL DESCRIPTIONSDESCRIPTION 23

GRAVEL AND
CLEAN

LITTLE OR NO FINESFINE

GRAVELLY SOIL
UTTLE NO

GW WELLGRADED GRAVEL GROVELSAND MIXTURESMIXTURE

GRAVEL
POORLY GRADED GROVEL GROVELSAND MIXTURESMIXTUREGP
LITTLE OR NO FINESFINEMORE THAN 50

OF COORSE FRACTION
GRAVEL WITH FINESFINE GM SITY GRAVEL GROVELSANDSILT MIXTURESMIXTURE

RETAINED AN
APPRECIABLE

NO4 SIEVE
AMOUNT OF LINESLINE GC CLAYEY GRAVEL GROVELSANDDAY MIXTURESMIXTURE

SAND AND CLEAN SAND
SW WELLGRADED SAND GRAVELLY SAND LITTLE OR NO FINESFINE

SANDY SOIL TJTTLE OR NO FINESFINE SP POORLY GRADED SAND GRAVELLY SAND LITTLE OR NO FINESFINE
C

MORE THAN 50
OF COARSE FRACTION SAND WITH FINESFINE

JJII
11 SM SILTY SAND SANDSILT MIXTURESMIXTURE

PASSED THROUGH APPRECIABLE AMOUNT

NO4 SIEVE
OF FINESFINE SC CLAYEY SAND SANDCLOY MIXTURESMIXTURE

ML INORGANIC SILT AND
VERY

THE SAND ROD HOUR SILTY OR

CLAYEY FINE SAND OR CLAYEY SILT WITH JIGHT PLASTICITY

CL INORGANIC CLAY OF LOW TO MEDIUM PLASTICITY GRAVELLYSILT AND CLAY

LIQUID LIT LESSLES HON 50

MH INORGANIC SILT MICOCEOUSMICOCEOU OR DIATOMOCEOUSDIATOMOCEOU FINE SAND

DAY SANDY CLAY SILTY CLOY LEAN DAY

01 ORGANIC SILT ORGANIC SILTY CLAY OF LOW PLASTICITY

OR SILTY SOIL

CH INORGANIC CLAY OF HIGH PLASTICITY FAT CLAY
SILT AND CLAY

LIT GREATER THAN 50 OH ORGANIC CLAY OF MEDIUM TO HIGH PLASTICITY ORGANIC SILT

HIGHLY ORGANIC SOIL PT PEAT HUMUSHUMU SWAMP SOIL WITH HIGH ORGANIC CONTENT

NOTESNOTE 1 USCSUSC LETTER SYNBOLA CORRESPOND TO THE SCNBOLSSCNBOL USED BY THE UNIFIED SOIL CLASSIFICATION SYSTEM AND ASTTI CLASSIFICATION METHODS DUAL LETTER

SYCOBOLSSYCOBOL EQ SIILSP FOR SAND OR GROVEL INDICATE SOIL WITH ON ESTIMATED 515X FINES MUITLE LETTER SYCOBOLSSYCOBOL EGMLICL INDICATE

BORDERLINE OR MULTIPLE SOIL CLASSIFICATIONS

2 SOIL CLASSIFICATIONSCLASSIFICATION ARE BASED ON THE GENERAL APPROACH PRESENTED IN THE STANSARD PRACTIC OR DSCRRPTION AND LDNTLFLCTION OF SOLSSOL V5UAIMANUAL

PROCEDVVL AS OUTLINED IN ASTKI 02488 WHERE LABORATORY INDEX TESTING HAS BEEN CONDUCTED SO CLASSIFICATIONSCLASSIFICATION ORE BASED ON THE SANDSRCL TS
METHOD FOR CLASSIFICATION OF SOILSSOIL OR ENGINEERIN9 PURPOSESPURPOSE AS OUTLINED IN ASTU 02487

3 SOIL DEXCIIPTION TERMINOLOGY LX BASED ON VISUAL ESTIATESESTIATE IN THE ABSENCE OF LABORATORY
TEST DATA OF THE PERCENTAGESPERCENTAGE OF EACH SOIL TIE AND IS

DEFINED AS FOLLOWSFOLLOW PRIMARY CONSTITUENT 50 CRAVEL SANO SILT CLAY ETC

SECONDARY CONSTITUENTSCONSTITUENT 30 AND 50 VERY GROVELIY VEY SONDY VERY SILTY ETC

15 AND 30 GRAVELLY SANDY ETC

ANTI 5 AND L5 WITH
GRAVEL WITH SAND WITH SIT ETC

TRACE GROVEL TROCE SAND TRACE SILT ETC OR NOT NOTED

ADDITIONAL CONSTITU

KEY

SAMPLE NUMBER INTERVAL SAMPLER TYPE

RECOVERY RRESENTSRRESENT PERCENTOGE
C0D6 DESCRIPTION

1OF TOTAL LENGTH DRIVEN 325INCH 00 2A2INCH SPLIT SPOON SAMPLERSAMPLE

IDENTIFICATION

NUMBER
JJ 4 TOTAL LENGTH DRIVEN

200INCH 00 150INCH SPLIT SPOON SAMPLER

GRAB SAMPLE

PORTION OF SAMPLE RETAINED
300LB HAMMER 30INCH DROP

FAR ARCHIVE OR ANOIYSISANOIYSI
140LB HAMMER 30INCH DROP

PUSHED

PID OTHER

II 2 APPROIMATE WATER ELEVATION AT THN OF DRILLING

PHOTOLONIZA ION RACNNG ABOVE AID OR ON DATE NOTED

FRESHLY OPENED SAMPD IN PPM

SOIL CLASSILICATION SYSTEM AND KEY FIGURE BI



SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVON OPEN HOLE

GROUND ELEVATION FT 159 IT NGVD

IA
TT LGT BROWN SILTY LINE SAND WLTH1IECE COAL GRAVEL

BI
AND ASPHALT LOOSE DRY TILL BLOW COUNTSCOUNT NOT

0510 LB 43 00 REPRESENTATIVE 01 SOIL DENSITY

GRAY WITH RUST MOTTLING FINE SANDY SILT TO SILTY

FINE SAND MEDIUM STILL TO MEDIUM DENSE MOIST

SM LIGHT GRAY WITH RUST MOTTLING VERY TINE

LB 39 02
SAND WITH SILT MEDIUM DENSE MOIST

BI
SP DARK GRAY VERY TINE TO FINE SAND WITH

40451 LB 34 01
TRACE SILT MEDIUM DENSE MOIST TO WEF

LB 35 00

E

TB 35 00

BI

8090 LB 26 00
ATD

BORING COMPLETED 72992
TOLAL DEPTH 90 FT

IJ
NOTESNOTE STTIGRPNC CONTACTSCONTACT ERA BASED ON HELD LNTSVPATTLONI AND SRI AROILMSTS

2 REFURANC TO THE HID OF INS REPORT IS NEOUSAIRY HOQ POPR UNDERSTANDING OF SUBSURFACE CONDITIONS

REFER TO KEY MD SOIL CLASALLLCATLON SYSTEM TLGUD FOR XPLSNUHLOE OF GRAPHIOSGRAPHIO AND IYMBOL

LOG OF BORING BI FIGURE B2



SAMPLE DATA SOIL PROFILE

DRIWNG METHOD DRIVEN OPEN HOLE

GROUND ELEVATION FF1 146 FT NGVD

CFLD CO AL

82

LIGHT BROWN SANDY GRAVEL WITH GRASSGRAS AND ROOTSROOT

0510 LB 41 00 GRANULAR COAL AND ASH FILL

BROWN WITI RUST MOTTLING VERY TINE SANDY
SILT WITH ORPANICY MEDIUM STIFF MOIST

SM DARK GREY WITH RUST MOTTLING SHTY VERY

FINE SAND WITH TRACE ORGANICSORGANIC MEDIUM

DENSE MOIST

LB 37 00
DARK GRAY WITH RUST MOTTLING FINE SAND

WITH TRACE SCT MEDIUM DENSE MOIST TO

WET

LB 32 00

82

7075 LB 26 00

BORING COMPLETED 72992
TOTAL DEPTH 75

NOIU 1 STRTIGRPHIO CONTACTSCONTACT ITS BAUD ON BALD KITSRPRSTSLLONSKITSRPRSTSLLON AND A PPOXWNATSPPOXWNAT
2 RTRUNC TO HA FAST OF THA SPORT IA NCAAURY FOR OPSR UNDSCSTANDTNG OF AUBAURTSO OONTIONA

3 REF TO KEY AND SD CLASSIFICATION SYSTEM FLUE FOR EXPTNIIOE OF RSPHTOSRSPHTO AND SYMBOLS

LOG OF BORING B2 FIGURE B3



B3

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVTLON II 157 FT NGVD

SM LIGHT TO DERK BROWN SILTY FINE SAND WITH

B3 ORGANICSORGANIC AND TRACE COAL MEDIUM DENEE
0010 LB 35 00 MOIST FILL

LIGHT BROWN WITH RUST MOTTLING FINE

SANDY SILT MEDIUM STIFF MOIST

LB 40 00

M LIGHT GRAY SILLY VERY FINE SAND TO SANDY

SILT MEDIUM DENSE TO MEDIUM STIFF MOIST

39 00

DARK GREY FINE SAND MEDIUM DENSE MOIST

TOWET

LB 38 00

LB 34 00

B3

7580 LB 21 00 ATO

BORING COMPLETED 72992
TOLI DEPTH 90 FT

II

II
NOLESNOLE 1 STRTLGRSPBLC OONTOT AR BASED ON TILD TERPTTIONSTERPTTION AND AR APROXLMTSAPROXLMT

2 REFERENC TO THE TERT OF INS RPOT I RWCSSSERY FOR POPEC UNDSRSTANDING OF AUBSURFECSAUBSURFEC CONDITIONS

3 REFER TO KEY AND SOIL CLASILFLCATLON SYSTEM FIGURE FOR EXPIAFLHILON OF GQAPNC SED SYMBOTS

LOG OF BORING B3 FIGURE B4



64

SAMPLE DATA SOIL PROFILE

DRIFLING METHOD DRIVEN OPEN HOLE

GXOUND ELEVATION 1FF 156 FT INGVO

LIGHT BROWN VERY SANDY GRAVEL WITH TRACE

B4 COAL FRAGMENTSFRAGMENT END HYDROCARBON ODOR

0510 LB 21 30 LOOSE DRY FILL

MEDIUM BROWN SILT WITH TRACE ORGENICSORGENIC END

HYDROCARBON ODOR MEDIUM STIFF MOIST

B4 SM
DARK BROWN TO BLACK SILTY VERY LINE

2530 LB 25 226 SAND WITH HYDROCARBON ODOR LOOSE MOIST

84

4045 LB 17 103

DARK BROWN VERY LINE SAND WITH STL

END HYDROCARBON ODOR LOOSE MOLT

B4

5560 LB 17 150

6
B4

7075 LB 21 63

84

6090 LB 26 57 DARK GRAY VERY LINE TO TINE SAND WITH

HYDROCARBON ODOR MEDIUM DENSE WET
ATO

BORING COMPLETED 72992
TOTAL DEPTH 90 FT

II

NOT 1 STRATLGRAPHIC CONTACTSCONTACT SRI BAUD ON LLD NHRPRTALIONSNHRPRTALION AND APOROIIRNATI

2 RFRENC TO TH TIET OF TLA POT IS WCAARY 10 PROP UNDSRSTANFLQ OF SUBIUTFACI CONDITIONS

3 REFER TO 1AY AND SOIL CLUAILLCATLON SYITSM FOR SXPLANSLTON OF GRAPHICSGRAPHIC AND UYMBOIS

LOG OF BORING B4 FIGURE B5



B5

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

CL

GOUND ELEVATION 142 FT NOV01

E
CFLO

O
SP MEDIUM BROWN GRAVENY SAND WITH SOME ALIT

NJMEDIUM DENSE DRY FILL

LB 40 00
GRANULAR COAL AND ASH WITH SOME BRICK

FRAGMENTSFRAGMENT MEDIUM DENSE MOISTI FULL

I30 IB 41 00

LB 34 05

B5
5560 LB 27 02

8
65

6075 LB 17 02

DARK GEY VERY FINE TO FINE SAND WITH
AID

SILT LOOSE WET

BORING COMPLETED 72992
TOTAL DEPTH 75 II

1LQ

II

II
NOTSNOT ON HDPITSTIOFL

2 RSFSRENOU TO THE 15SF OF THISTHI RSPOII IS NCASSRY FOR POPER WIDERTNDLFLG OF UBURFCSUBURFC CONDITIONS

3 REFER TO KEY AND SOS CIUIFLLOATLON SYSTEM FIGURE FOR SPIANATLON OF GRAPHICSGRAPHIC AND SYMBOLS

LIII LOG OT BORING B5 FIGURE B6



SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

FL

GROUND ELEVATION FT 149 FT NGVD
E

UI000 AI

TEN VERY GRAVELLY VERY FINE SAND IDENSE

DRY FILL

LB 80 00

BROWN SILTY GRAVEL WITH SEND LOOSE

MOIST FLL

2530 LB 175 00

3
TT0O

LB 90 00

II GRAY SILTY VERY FINE SAND WITH TRACE

GRAVEL MEDIUM DENSE MOIST FILL

00 OARC BROWN FINE SAND WITH SLIT END TRACE

GRAVEL DENSE MOIST FILL

LB 27

GRANULAR PINK AND WHITE ASH LOOSE MOIST FILL

86
8090 LB 16 00 ATD

DARK BROWN WITH RUST MOTTLING FINE SAND
LOE WIT FILL

BORING COMPLETED 73092
TOTAL DEPTH 90 FT

IF

NOTSA 1 STRATLGRAPTO CONTACTSCONTACT ARE BASED ON HELD INTLRPRSTTION AND AIS OPOXIMITS
2 RSFRNC TO TH TST OF TNA RAPORT IS NEOSSASRY FOR PROPER UNDERSTANDING OF SUBSURFSCE OOTLONSOOTLON
3 RUT SR TO 1Y AND SOIL CSLFLOTLON SYSTEM FIGURE FOR EXPLSNETLON OF SPHLOE AND SYMBOFA

LOG OF BORING B6 FIGURE 87



B77A

SAMPLE DATA SOIL PROFILE

HOLLOW STEM AUGER

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELVATON IT 155 FT NGVD

FLO AT A

DARK BROWN VERY FINE TO FINE SAND WITH

67 SOME ST AND GRAVEL MEDIUM DENSE MOISTI

1015 TB 39 27 FILL

B7

1520 LB 100

DARK BROWN VERY SANDY GRAVEL WITH HYDROCARBON

ODOR LOOSE MOLSTF FILL

87

3040 LB 28 105

DARK BROWN VERY FINE TO FINE SAND LOOSE

87 MOIST FILL

4560 LB 19 45

87

8570 LB 19 24

GRANULAR COAL BRICK AND PINK TO WHITE ASH

LB 30 MEDIUM DENSE TO DENSE MOIST FILL

9 ATO

87

100105 LB 109 30

BORING COMPLETED 72992
TOTAL DEPTH 105 FT

NOTE REFUSAL AT 30 IN 87 GEOLOGY

FROM 30 TO 105 FROM 57A DRILLED 70

TO THO SOUTH OF 87

II
NOTSI 1 STRITLGPHLC 000TSCTS000TSCT AS BSSD ON FIELD NLFXILATLON4 END II APPROXLMTS

2 RETSRRICSRETSRRIC TO THE TEXT OF INS RSPORT IS NSCSSSRY FOR PROPER UNDERATNIG OF SUBSURFACE CONDITIONS

3 REFER TO K1Y AND SOIL CIASSIFLOATLON SYTINR FIGURE FOR SXSNALLON OF GRAPHICSGRAPHIC AND SYMBOLSSYMBOL

LOG OF BORING B77A FIGURE BB



B8

8AMPLE DATA SOIL PROFILE

DRILING METHOD DRIVEN OPEN HOLE

C GROUND ELEVATION UT 141 NGVD

DARK BROWN SILTY TINE SAND WITH

GRAVEL AND HYDROCARBON ODOR DENSE MOIST

LB 87 17

88

1520 LB 98 00
GRANULAR COAL AND PINK TO WHITE ASH WITH SOME

BRICK FRAGMENTSFRAGMENT AND LINE IITY SAND

LOOSE TO MEDIUM DENSN MOIST TO WET TILL

LB 42 00

LB 17 00

6570 LB 17 00

ATD

B8
7590 LB 22 00

BORING COMPLETED 72992
TOTAL DEPTH 90 FT

II

II
NOT STRTLGRAPHIC CONLSCTSCONLSCT ARE BASED ON FIETD INTARPRTATIONSINTARPRTATION AND AR APPROXIMATE

2 RFRNC TO THE TEXT OF THISTHI REPORT IS NECESSARY FOR PROPER WDERITNDLNG OF AURSOE CONDITIONS

REFER TO KEY AND SOS ASSSLFLCTLON SYSTEM FL9UE FOR EXPLSNALLON OF
GRAPHICSGRAPHIC AND SYMBOLS

LOG OF BORING B8 FIGURE B9



SAMPLE DATA SOIL PROFILE

DRTLNG MEH0D DRIVEN OPEN HOLE

3OUND ELEVATION 160 II NGVD
E IA

O TWI

II
MEDIUM BROWRT SFTY SAND WITH GRAVEL VERY

DENSE DYI TD
LB 87 00

MEDIUM BROWN VERY GRAVELLY SAND WITH

B9 TRACE SILT MEDIUM DENSE MOIST CLIII

1525 LB 25 00

GRANULAR COAL BRICK AND PINK TO WHITE ASH

VERY LOOSE MOIST FILT

LB 00

LB 00

B9 SM
DARK BROWN SILTY LINE SAND LOOSE WET

6575 LB 16 00

ATO

COMPLETED 73092
TOTAL DEPTH 70 FT

IT9

II
NOTESNOTE 1 STRATLQREPTTIC CONTACTSCONTACT ARE BSD ON HELD INTGRTTIONSINTGRTTION AND ERA PGROXHSATS

2 RSFRNCE TO THE XF OF THISTHI RSPORT IS NECESSARY OR PROPSR UNDERSTANDING OF SUBSURFUC CONDITIONS

3 REFER TO KEY AND SOD CLISLFFOATLON SYSTEM TL9URE FOR EXPLANATION OF GRAPHICSGRAPHIC AND SYMBOLS

LOG OF BORING B9 FIGURE B1O



SAMPLE DATA OIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

CO GROUND ELEVATION TI 155 TJNGVD

LIGHT TO DARK BROWN VERY SANDY GRAVEL
510 000 WITH SOME SILT LOOSE DRY TO MOIST

1015 LB 113 00 FILL

BLO

1520 LB 60 00

PGQ

OO
SMALL COBBIESCOBBIE

SI DARK BROWN FINE SAND VERY DENSE MOIST

TILL

LB 60 00

8590 LB 38 00

GRANULAR COAL AND ASH DENSE MOIST TO WET

FILL AID
810

9095 LB 82 00

BORING COMPLETED 73092
TOTAL DEPTH 105 FT

II
NOTESNOTE 1 STRITIGIOTLO OONLACTSOONLACT IRS BASED ILSID LNTERPRSTATNSLNTERPRSTATN AND IRS POOXKSATT

2 RETERENCE TO THE TEXT OF THE RSPOIT I NC1SRY FOR PROP UNDSRSTSNDING OF SUBIURFACU CONDITIONS

3 REFER TO KEY AND SOIL CISLTLOSTION SYSTEM FIGUR FOR EXPLANATION OF PHLOA END SYNIBOLS

LOG OF BORING BLO FIGURE BLI



BIL

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION FT 128 FT NOV01

HH SP MEDIUM BROWN VERY GRAVELLY FINE SAND
811 WITH SOME SILT LOOSE MOIST ILL

0515 LB 24 00

10 35 00

GRANULAR COAL AND PINK TO TAN ASH WITH

811 HYDROCARBON ODOR LOOSU TO MEDIUM DENSE4045 LB 47 20 MOIST FULL

BLI

5560 LB 18 30

AID

7075 LB 20 80
BLACK FINE SAND WITH HYDROCARBON ODOR AND

TRACE WOOD LOOSE WELL

BORING COMPLETED 73092
TOTAL DEPTH 75 FT

NOTESNOTE 1 STRSTLGRSPHIO QONHUCTSQONHUCT AS BASED ON FIELD LNTSRPRSTSTIONSLNTSRPRSTSTION AND IRE APOROXIMAT
2 REFERNCSREFERNC TO THE TIRT OF IBISIBI RAPORT IS NEOSASARY FOR SR UNDERSTANDING OF SUBAURFIC CONDITIONS

3 REFER TO KSY AND SOS CLASSIFICATION SYSTEER FIGURE FOR EXPLNHLLOE OF GRAPHICSGRAPHIC AND SYMBOLS

LOG OF BORING BIL FIGURE B12



B12

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION FT 126 FT INGVOE
IE CL AT A

DECK BROWN VERY GRAVELLY SAND WITH TRECE

612 SILT MEDIUM DENSE MOIST FILL

0515 LB 65 00

LB 43 00

GRANULAR COAL AND PINK TO WHITO ASH

MEDIUM DENSE MOIST FILL

LB 32 28

15560 LB 22 50

LAEDIUM BROWN FINE SANDY SILT WITH ORGANICSORGANIC AID
END HYDROCARBON ODOR MEDIUM STIFF MOISF

DERK BROWN FINE SAND LOOSE WET

70751 LB 21 60

BORING COMPLETED 73092
TOTAL DEPTH 75 FT

JT

NOT STFAILGRAPNO CONLUCTSCONLUCT IRE BUSED ON FITD INTERPTTLONSINTERPTTLON AND A APGROXLMT
2 RFRNC TO THE TAXI OF THISTHI REPORT IS NECESSARY BC POPT UNDSQSTSNG OF SUBSURFACE CONDITIONS

3 REFER TO LY END SOIL CLASSIFICATION SYSTEM FIGURE FOR EXPLANATION OF GRPLCA END SYMBOLS

LOG OF BORING B12 FIGURE B13



B13

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION TT 128 FT NGVD

CNA CO CO A

DARK BROWN SILTY SAND WITH TRACE ORGANICSORGANIC

B13 AND GRAVEL LOOSE MOIST HIS

0515 LB 00

LB 00

GRANULAR COAL AND PINK TO WHITE ASH

VERY LOOSE MOIST FILL

LB 12 00

B13

5560 LB 526
DARK BROWN TINE SAND WITH STRONG

ATD

B13 HYDROCARBON ODOR LOOSE WET

6065 LB 13 78

BORING COMPLETED 73092
TOTAL DEPTH 75 FT

19

II
NOTOSNOTO 1 STRATLGRAPHLC CONTACT ARE BUSD ON FIELD NTARPRTSTLONSNTARPRTSTLON AND 50 IPPROXLMITI

2 REISRENC TO HE TXT OF NA RPON IS NECESAIRY OR PROP UNDERATANNQ OF IZURFCA CONDITIONS

3 REFER TO ICEY AND SOS CLISILFICATLON SYSTEM FIGURE FOR XPLUNLLON OF GRAPHICSGRAPHIC AND YMBOL

I LOG OF BORING B13 FIGURE B14
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APPENDIX

FIELD PROCEDURESPROCEDURE

THISTHI APPENDIX DESCRIBESDESCRIBE THE FIELD PROCEDURESPROCEDURE USED DURING THE INVESTIGATION
OF SOIL AND

GROUNDWATER CONDITIONSCONDITION AT THE NBF FFC

SOIL BORINGSBORING

TOTAL OF 13 SOIL BORINGSBORING WERE EITHER DRILLED OR DRIVEN USING TRUCKMOUNTED HOLLOW

STERN AUGER RIG EQUIPPED WITH HYDRAULIC 140LB HAMMER ELEVEN OF THE BORINGSBORING WERE ADVANCED

AS DRIVEN OPEN HOLESHOLE USING 242INCH ID 24INCH LONG SPLITSPOON SAMPLER DRIVEN ON

CONTINUOUSCONTINUOU 15FT INTERVALSINTERVAL FROM THE GROUND SURFACE TO THE GROUNDWATER SURFACE TWO BORINGSBORING

WERE DRILLED WITH 4INCH ID HOLLOWSTERN AUGERSAUGER WHEN GRAVEL WAS ENCOUNTERED WHICH COULD NOT

BE PENETRATED WITH THE DRIVEN SAMPLER THE BORINGSBORING WERE ALL ABANDONED BY BACKFILLING WITH

BENTONITE CHIPSCHIP TO THE GROUND SURFACE

ONCE THE SPLITSPOON SAMPLER WAS RETRIEVED AND OPENED SOIL WITHIN THE SAMPLER WAS

SCREENED WITH PHOTOIONIZATION
DETECTOR PID FOR VOLATILE ORGANIC COMPOUNDS SELECTED SAMPLESSAMPLE

WERE ALSO SCREENED BY HEADSPACE ANALYSIS
MINIMUM OF TWO SAMPLESSAMPLE PER BORING WERE

COLLECTED FOR CHEMICAL ANALYSIS
ONE OF THE SAMPLESSAMPLE WAS COLLECTED FROM THE UNSATURATED ZONE

BASED ON FIELD SCREENING RESULTSRESULT THE OTHER SAMPLE WAS FROM THE GROUNDWATER SURFACE SAMPLESSAMPLE

WERE COLLECTED FOR VOLATILE ORGANIC ANALYSISANALYSI BY INSERTING
15INCH ID 6INCH LONG BRASSBRAS SAMPLE

LINER INTO THE UNDISTURBED SAMPLE RETRIEVING THE LINER AND COVERING BOTH OF ITS ENDSEND WITH TEFLON

FILM AND PLASTIC END CAPS THE SAMPLE REMAINING IN THE SPLITSPOON WAS THEN HOMOGENIZED IN

STAINLESSSTEEL BOWL AND SPLITSSPLIT FOR OTHER ANALYSESANALYSE WERE COLLECTED IF NECESSARY OCCASIONALLY

POOR SAMPLE RECOVERY PREVENTED THE COLLECTION OF THE VOLATILE ORGANIC SAMPLE WITH BRASSBRAS LINER

IN THOSE CASESCASE GLASSGLAS JAR WAS FILLED FULL OF SOIL DIRECTLY FROM THE SAMPLER USING SPOON

ALL SAMPLING EQUIPMENT WAS DECONTAMINATED BY SCRUBBING WITH SOLUTION OF ALCONOX

AND TAP WATER FOLLOWED BY TAP
WATER RINSE AND FINAL DISTILLED WATER RINSE BOWLSBOWL AND SPOONSSPOON

WERE AIR DRIED AND KEPT IN PLASTIC BAGSBAG BETWEEN USE

AFTER SAMPLE COLLECTION THE SAMPLE JARSJAR AND LINERSLINER WERE PUT IN CHILLED COOLER AND HAND

DELIVERED AT THE END OF EACH DAY TO ANALYTICAL RESOURCESRESOURCE INC SOIL CUTTINGSCUTTING DECONTAMINATION

FLUIDSFLUID AND MONITORING WELL PURGE WATER WERE COLLECTED INTO APPROPRIATELY LABELED 55GAL DRUMS

102692 BO1NGNBFGEYFFCHRI CI



SURFACE SOIL SAMPLING

LOCATIONSLOCATION FOR SAMPLESSAMPLE FROM THE BERMSBERM OF THE IMPOUNDMENT WERE DETERMINED BY DIGGING

SERIESSERIE OF SMALL SHOVEL HOLESHOLE ALONG THE BERMSBERM INSERTING PID PROBE INTO EACH HOLE AND

MONITORED THE LOCATIONSLOCATION WITH THE HIGHEST ND READINGSREADING WERE THEN SAMPLED BY COLLECTING SOIL

FROM SMALL SHOVEL HOLE DUG ADJACENT TO THE HOLESHOLE DUG FOR FIELD SCREENING THE SAMPLE BOTTLE

FOR VOLATILE ORGANIC ANALYSISANALYSI WAS FILLED DIRECTLY FROM THE SHOVEL HOLE USING STAINLESSSTEEL SPOON

OTHER SAMPLE BOTTLESBOTTLE WERE FILLED FROM STAINLESSSTAINLES STEEL BOWL CONTAINING HOMOGENIZED SOIL

COLLECTED FROM THE INTERIOR OF THE SHOVEL HOLE

THE SURFACE SAMPLESSAMPLE FROM THE BOTTOM OF THE IMPOUNDMENT WERE COLLECTED IN SIMILAR

MANNER AS THE BERMSBERM EXCEPT FIELD SCREENING WAS NOT CONDUCTED TO DETERMINE SAMPLE LOCATIONS

INSTEAD SAMPLESSAMPLE WERE COLLECTED BASED ON OBTAINING REPRESENTATIVE
AERIAL COVERAGE OF THE

IMPOUNDMENT BOTTOM THE IMPOUNDMENT BOTTOMSBOTTOM CONTAINED NO STANDING WATER DURING THE FIELD

PROGRAM

MONITORING WELLSWELL

REDEVELOPMENT

THE FOUR EXISTING MONITORING WELLSWELL WERE REDEVELOPED DAYSDAY PRIOR TO SAMPLING BY

PUMPING THE WELLSWELL WITH CENTRIFUGAL PUMP UNTIL THE PURGED WATER WHICH IN ALL WELLSWELL WAS

INITIALLY TURBID AND SILTY WAS CLEAR PRIOR TO REDEVELOPMENT THE WELLSWELL WERE CHECKED FOR FREE

PRODUCT BY EXAMINING THE WATER IN AN ACRYLIC BAILER AFTER IT WAS LOWERED SEVERAL INCHESINCHE INTO THE

WATER APPROXIMATELY 10 GAL WERE PURGED FROM EACH WELL DURING REDEVELOPMENT

GROUNDWATER SAMPLING

THE FOUR EXISTING MONITORING WELLSWELL WERE SAMPLED BY FIRST MEASURING THE DEPTH TO WATER

WITH AN ELECTRIC TAPE TO THE NEAREST 001 FT MINIMUM OF THREE WELL CASING
VOLUMESVOLUME OF WATER

WAS THEN PURGED FROM EACH WELL WITH CENTRIFUGAL PUMP CONNECTED TO INCH ID POLYETHYLENE

PURGE TUBESTUBE USED FOR WELL REDEVELOPMENT AFTER THREE WELL VOLUMESVOLUME WERE PURGED THE WELLSWELL WERE

SAMPLED USING PERISTALTIC PUMP CONNECTED TO DEDICATED 3INCH ID POLYETHYLENE TUBING THE

DISCHARGE RATE OF PERISTALTIC PUMP WAS LOWERED WHEN THE BOTTLESBOTTLE FOR VOLATILE ORGANIC ANALYSISANALYSI

WERE FILLED TO PREVENT LOSSLOS OF VOLATILESVOLATILE BY FLUID TURBULENCE THE SAMPLESSAMPLE FOR METALSMETAL ANALYSISANALYSI WERE

ORIGINALLY PLANNED TO BE FIELD FILTERED AND PRESERVED HOWEVER THE 02MICRON FILTERSFILTER CREATED TOO

MUCH BACK PRESSURE
FOR THE PERISTALTIC PUMP TO OPERATE THEREFORE THE METALSMETAL SAMPLESSAMPLE WERE

COLLECTED URLFILTERED ANY PRESERVATIVESPRESERVATIVE WERE RINSED OUT OF THE SAMPLE BOTTLESBOTTLE PRIOR TO FILLING
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CONDUCTIVITY PH AND TEMPERATURE WERE MEASURED DURING SAMPLE COLLECTION

CONDUCTIVITY AND PH METERSMETER WERE CALIBRATED FOLLOWING PROCEDURESPROCEDURE PROVIDED WITH THE

INSTRUMENT PRIOR TO COMMENCEMENT OF SAMPLING AND AT LEAST ONCE EVERY FOUR HOURSHOUR DURING

SAMPLING CALIBRATION ADJUSTMENTSADJUSTMENT WERE RECORDED LOGBOOK MAINTAINED WITH EACH METER

FOUR REPLICATE FIELD MEASUREMENTSMEASUREMENT WERE MADE AND RECORDED ON THE SAMPLE COLLECTION FORM ALL

SAMPLESSAMPLE WERE PLACED IN AN ICED COOLER AND HAND DELIVERED TO LOCAL LABORATORY AT THE END OF THE

DAY THE CHAINOFCUSTODY FORMSFORM DOCUMENTING SAMPLING POSSESSION
AND TESTING PARAMETERSPARAMETER

ACCOMPANIED THE SAMPLESSAMPLE DURING COLLECTION AND TRANSFER

SAMPLE LOCATION SURVEY

ALL SOIL SAMPLE LOCATIONSLOCATION WERE IDENTIFIED AND FLAGGED BY THE FIELD CREW SAMPLE LOCATIONSLOCATION

WERE SURVEYED FOR HORIZONTAL CONTROL BY ESTABLISHING
BASELINE OFF RELATIVELY PERMANENT SITE

FEATURE IE SOUTHEAST CORNER OF SEATTLE CITY LIGHT BUILDING HORIZONTAL CONTROL FOR EACH SAMPLE

LOCATION WAS DETERMINED BY TAPING
THE RADIAL DISTANCE TO EACH LOCATION FROM EACH END OF THE

BASELINE THE INTERSECTION OF THE RADII DETERMINED THE SAMPLE LOCATIONS
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APPENDIX

SKYDROLTM SCREENING LEVELSLEVEL

SKYDROLTM INCLUDING ITS MAJOR CONSTITUENTSCONSTITUENT IS NOT LISTED ON EXISTING OR PROPOSED FEDERAL

ANDOR STATE DRINKING WATER STANDARDSSTANDARD DEVELOPED UNDER THE SAFE DRINKING WATER ACT OR BY THE

STATE BOARD OF HEALTH IN THE ABSENCE OF SUCH STANDARDSSTANDARD HUMAN HEALTH BASED CONCENTRATIONSCONCENTRATION

WERE CALCULATED FOR SKYDROLM CONSTITUENTSCONSTITUENT USING THE FORMULASFORMULA IN WAC 173340720 THAT ARE

PROTECTIVE OF GROUNDWATER VIA DIRECT INGESTION OF GROUNDWATER IE GROUNDWATER CLEANUP LEVEL

AND OF SOIL WITH THE POTENTIAL TO LEACH SKYDROLSTM CONSTITUENTSCONSTITUENT TO GROUNDWATER IE SOIL SCREENING

LEVEL

CALCULATING CORRECTIVE ACTION SCREENING LEVELSLEVEL FOR SKYDROLTM USING MTCA FORMULASFORMULA IS

COMPLICATED DUE TO THE LACK OF NECESSARY TOXICOLOGICAL INFORMATION THE SELECTED APPROACH FOR

DEVELOPING SCREENING LEVELSLEVEL FOR THISTHI STUDY FOCUSED ON TRIBUTYL PHOSPHATE TBP THE PRIMARY

CONSTITUENT OF SKYDROLTM THE AVAILABLE TOXICITY DATA FOR TI3P INCLUDESINCLUDE TDLO THE LOWEST DOSE

OF MATERIAL INTRODUCED BY ANY ROUTE OTHER THAN INHALATION OVER ANY GIVEN PERIOD OF TIME AND

REPORTED TO PRODUCED ANY TOXIC EFFECT USING STANDARD PROCEDURESPROCEDURE OUTLINED IN EPA GUIDANCE

ETHIER EPA 1989 TDLO CAN BE USED TO CALCULATE REFERENCE DOSE RFD FORMULASFORMULA PROVIDED

IN THE MTCA REGULATION CAN THEN BE USED TO CALCULATE HUMAN HEALTHBASED CLEANUP LEVELS

THE REPORTED TDLO FOR TBP IS 12600 MGKG OISH 1982 THISTHI WAS ADMINISTERED TO RATSRAT

IN FEED AT CONCENTRATIONSCONCENTRATION OF 05 PERCENT BASED ON THE AMOUNT OF FOOD RAT EATSEAT DAILY AND AN

ASSUMED RAT WEIGHT THISTHI CORRESPONDSCORRESPOND TO 500 MGKGDAY OF TI3P APPLYING SAFETY FACTOR OF

10000 CONSISTENT WITH EPA GUIDANCE RESULTSRESULT IN AN ESTIMATED REFERENCE DOSE OF 005 MGKGDAY

THE REFERENCE DOSE CAN BE USED TO CALCULATE MTCA METHOD HUMAN HEALTHBASED CONCENTRATIONSCONCENTRATION

OF 4000 MGKG AND 800 JIGL FOR SOIL PROTECTIVE OF DIRECT CONTACT AND GROUNDWATER

RESPECTIVELY MULTIPLYING THE GROUNDWATER CONCENTRATION BY 100 AS SPECIFIED
IN WAC 173340

740 RESULTSRESULT IN SOIL CLEANUP LEVEL PROTECTIVE OF GROUNDWATER FOR TBP OF 80 MGKG

THE LD5O FOR SKYDROLTM IS 2100 MGKG AND 3000 MGKG FOR TBP THISTHI INDICATESINDICATE THAT

SKYDROLTM IS MORE TOXIC THAN TBP ADJUSTING THE THI CLEANUP LEVEL DOWNWARD BASED ON THE

SKYDROLTM LD5O RESULTSRESULT IN SCREENING LEVEL FOR SOIL OF 60 MGKG BASED ON GROUNDWATER

PROTECTION AS FURTHER MEASURE OF CONSERVATISM ALL FOUR MAJOR CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE

SUMMED THEN COMPARED TO THISTHI SCREENING LEVEL TO DETERMINE IF ANY INDIVIDUAL SOIL SAMPLE WAS

OF POTENTIAL CONCERN
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THE ESTIMATED GROUNDWATER SCREENING LEVEL FOR SKYDROLTM BASED ON REVISION OF THE

800 JIGL GROUNDWATER HEALTHBASED CONCENTRATION FOR TB IS 600 JIGL AGAIN ALL FOUR MAJOR

CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE SUMMED THEN COMPARED TO THISTHI SCREENING
LEVEL AS AN ADDED

MEASURE OF CONSERVATISM

REFERENCESREFERENCE

ETHIER ELIZABETH THE ROLE OF HEALTHBASED CRITERIA DEVELOPMENT IN LIASTHAMASLIASTHAMA INSTALLATION

RESTORATION PROGRAM ORNL PUBLICATION 6489 OAK RIDGE NATIONAL LABORATORY OAK RIDGE TN

OISHI H S OISHI AND K HIRAGA 1982 TOXICITY OF SEVERAL PHOSPHORIC ACID ESTERSESTER IN RATS

TOXICOLOGY LETTERSLETTER 13 2934
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